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THUHMAHRUAI 


Van sáng lama mihringte hmasáwnna chakzia 
hi ngun takin kan ngaihtuah ngai em aw? Kum 1957 
October ni 4-ah Russia chuan thla lem hmasa ber a 
kap chhuak a, kum 1961 April ni 12-ah vân gang 
boruakah mihring an thawn thei a, kum 1969 July 
ni 20-ah America mi pahnih phei chuan thla an 
thleng thei ta hial a. Ni héltu (planet)-ah te boruak 
lawng thawnin, planet dang chanchin kan hriat belh 
zél a, arsi dang héltu (exoplanet) pawh an hmu 
chhuak ta zél mai. Van sáng chawlhhmun (space 
station) te dinin, vàn khawhthei (space shuttle) vawi 
tam tak kah chhuah a ni tawh bawk. Van sang 
boruaka entlang (space telescope) hmangin van lam 
chanchin pawh kan hre ril sáwt hle. 


Kan awmna lei héltu thla lem chi hrang 
hrangte chu mihringte tan kawng hrang hrangin an 
tangkaiin, heng thla lemte tel lo chuan tfinlai 
thangtharte hi kan nung thiam tawh hauh lovang 
le. Khawvél pumpui ngaihtuah pawhin India ram 
hi a hmasáwn chak páwl tak niin, keini Mizoram 
pawhin kan chhawr tangkai ve tawh hle. 


He lehkhabu 'Vàn lam hun' hi ka lehkhabu 
ziah hmasa ber, kum 1988-a chhuah tawh a ni a. 
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Kum 1991-ah a chhung thu ennawnin chhuah leh a 
ni a. Tanah hian thar thawh lehin, ka han buatsaih 
leh ta a ni e. 


A chhuah vawi hnihna atanga chhütin kum 
sawmhnih leh pahnih dawn lai a lo vei tawh 
avangin ván sáng lama hmasáwnna leh thil thar 
tart tak ziah belh tur a lo awm hman tawh a; chu 
vangin a bu hming ngai hmang mah ila, lehkhabu 
thar ang mai a ni e. 


Van sáng lama hmasáwnna chanchin hi mi 
pangngai chin chuan a tlangpui tal kan hriat thain 
ka hria a; chuvangin a duh apiang tána chhiar theih 
turin ka han buatsaih leh a ni e. He lehkhabu hi ka 
buatsaih chhan mizo zirlaite leh mizo mipuite tán 
Yan sáng lama hmasáwnna chanchin hriatna kawnga 
puitu a nih ngei ka beisei. 


the 10^ Aug., 2013 (Dr. RK.LALLI 


Dated Aizawl "E dita 
ANGA) 


1 
HMASAWNNA KAWL ENG 


Hmanlai mite chuan kan awmna lei hi a phék niin 
an ring a, ni leh thla leh arsite khian an hél niin an ngai a. 
Arsite phei khi chu ni leh thla aia té zawk daih niin an 
ngai a ni. He ngaih dàn hi khawvél hmun hrang hranga 
mite ngaih dàn tlanglawn ber a ni a, mizo pi leh pute 
ngaih dan nén pawh a inang thawkhat viau awm e. 
Hmanlaiin India ram hmun thenkhata mite chuan lei hi 
ban lian pui pui siwm leh pahnih chunga innghat niin 
an ngai a. Khawvél hmun thenkhatah chuan sai lian pui 
pui pali chunga innghat niin an ngai thung. Thenkhat 
chuan satel lian pui hian tui a hleuh va, chu satel chungah 
chuan kan awmna lei hi a innghat niin an ring bawk. Kum 
BC 600 lai véla vàn lam chanchin zir mi hmingthang tak, 
Greek mi fing Thales-a pawh khan lei hi a phék niin a 
ngai ve tho mai. 


Ngaihdan thar a lo chhuak tan 

Hun a lo kal zêl a, kum BC 340 bawr vêla Greek mi 
fing Aristotle-a chuan, lei hi a phék ni lovin a mam a ni 
ang tih rinna nghet tak a lo nei ta a. Awkin thla a lem 
hian, thlaa thil dum lo lang hi lei hlim niin a hria a. Lei hi 
a phék a nih chuan thlaa lei hlim hi a sáwla a lan cháng a 
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awm tur a ni a; awkin thla a lem apianga a hlim a bial 
ziahna chhan hi lei mam váng ni ngeiin a hria a 
Nimahsela, ani pawh hian lei a mama ni tih ring mah se, 
lei hi van lai takah awm niin a hria a, ni, thla, planet-te (ni 
héltute) leh arsite khian hla tak atangin an hél niin a ngai 
a; lei hi a lai taka awm anga tûn hma fama mite'n an lo 
ngaih dán chu a pawm dán a ni ve tho mai. 


ofthe 





Aristotle-a universe ngaihdan 


Kum BC 280 a lo nih chuan Erotosthenes-a chuan 
lei a müm a ni, tih a ngaihtuah chhuak a; lei lenzawi:” 
pawh a chhát chhuak thei ta hial a. A hnu kum BC 270 lai 
vél khan Greek van lam chanchin hre mi leh chhiarkawp 
thiam Aristarchus-a chuan hmanrua engmahl:mang lovin, 
kan awmna lei hian ni a hél a ni, tih ngaih dan a lo nei 
bawk ni a hriat a ni. 


HMASAWNNA KAWL ENG "ES 


Aristotle-a ngaih dan hi mifing tak mai, Ptolemy chuan 
kum AD 140 khana rawn tilár ta hlea, a hma aia chiangkuang 
deuh leh thak zawkin a rawn hrilhfiah a. Lei hi a lai takah a 
awm a, a hnai berah thlain a hél a, a dawtah, hetih laia an 
planet hriat Mercury, Venus (Chawngmawii), Mars 
(Sikeisen/Siaia), Jupiter (Hrangchhuana) leh Saturn ten hlat 
dàn indawtin an béi bawk niin a chhdt chhuak a. Hetih lai 
hun hian planet dang - Uranus leh Neptune te hi anla hmu 
chhuak lo va. Ni héltute hian ni an hél a ni tih pawh hriat a 
la nih loh avángin an hmingah pawh 'planets' tih a ni a; chu 
chu vakvél-ho (wanderers) tihna a ni. Ptolemy-a pawh hian 
ni khian kan lei hi Sikeisen leh Chawngmawii inkâr atangin 
a hél ve niin a ngai a, arsite khi chuan hla tak atangin, a 
huhovin lei hi an hél niin a ngai bawk. 


Ngaihdán danglam tak chu! 

Mi tam takin Ptolemy-a 
ngaih dàn chu mak an tiin, thük an 
ti veng veng hle a, ngaih dàn thak 
zàwk a awm leh thei ang tih pawh 
an ngaihtuah phak lo a ni àwm e. 
Hun rei fe hnu, kum 1543 khan 
Polland rama puithiam pakhat, 
Nicholas Copernicus-a chuan 
khawvél nghawr nghing dawt 
khawp ngaih dàn danglam tak a lo nei ta a. Chu ngaih 
dan thar chu ‘Ni khian kan awmna lei hi hél lovin, lei 
hian ni khi a hél zawk a ni,’ tih a ni ta tlat mai le! Sakhaw 
puithiam a ni a, kohhrana a rawngbawlpuite ngei pawhin 
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an ngaithiam dawn lo tih a hriatsa avangin, a ngaih dan 
chu a tlangzarh lawk ngam lo va; nimahsela, thil dik ngei 
nia a hriat tlat avangin a ngawi thei ta ngang lo va, 
vantlang hriatah a puangzar ta a. 





Copernicus-a universe ngaihdan 


Ti chuan le, a rin làwk ang ngeiin a hun laia mifing tam 
takinan pawm thei lo va, kohhran hruaitute phei chuan Pathian 
thu nena inkalh nia ngaiin an do nasa ta hle mai a. Hetih hun 
lai véla mi fing, Ciordona Bruno-a pawh Copernicus-a ngaih 
dan tawmpui tlattu a nih avangin Rom khawpuiah kum 1600 
khan kohhranhovin an hal hlum ta hial a. 


Planet-ten nian hèl tih hriat a ni ta 

Kum zabi sáwm leh parukna táwp lamah van lam 
chanchin zir mi ropui tak Tykho-a a lo lang ve leh a. 
Tykho-a hian kum 1576 khan Baltic tuipuia thliarkár 
pakhat Hven-ah arsi enna kháwl a bun a, arsi idat 7Awng 
leh planet-ho kal kual dán a zir ngawrh hle a, a bikin 
Sikeisen kal dán phei chu a zir ngun hle. Amaherawhchu, 
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a hmaa mite ang bawkin planet- te hi ni vélah an inher a 
ni, tih a hriat chhuah theih loh avangin ngaih dan thar 
mammal leh awmze nei tak a chhar chhuak thei ta lo va. 


Tykho-a thih hnu hian amah lo puibáwm thintu, 
German mi Johannes Kepler-a chuan a hna chu a 
chhunzawm ta char char a. A tawp atawpah chuan lei leh 
planet dangte hian mahni kawng theuhvah ní an hél a ni, 
tih a chháüt chhuak ta hlauh mai! Chu bákah chuan planet 
hovin ni an hélna kawng hi a bial ni lovin a sáwla ni, tih 
pawh a chhát chhuak ta bawk a. 


Planet thenkhat héltu thla hmuh chhuah a ni 

Kum 1609-ah zirtirtu lár tak Galileo Galilei- a lo lang 
a. Ani hian ama entlang siam hmangin Jupiter héltu thla 
hmuh awi deuh pali - Io, Ganymede, Europa leh Callisto 
te chu a hmu chhuak ta a. Ti chuan, vàn lam chanchin 
zirna hmanruate pawh a lo changkang ve telh telh a, 
entlang (telescope) chuan van lam chanchin zirna 
kawngah hma nasa takin a sáwntir a. 









Md 


aq Galileo-a leh a Telescope 


SCH 
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Galileo-a hi Copernicus-a ngaih dan tawmpuitu 
a nih avangin Rom khawpuiah kohhran hruaitute'n an 
kova, a ngaih dán sát turin nasa takin an thlém a. 
Nimahsela, ani chuan, "Pathianin thil dik chu a hria 
alawm, kan awmna lei hian ni khi a hél ngei a ni," tiin 
a tang ta tlat mai a. Tih ngaihna dang an hriat tak lovah 
chuana ngaih dan chu mipui hnéna a tlangzarh zél loh 
nana thih thlengin ngun takin an véng ta tlat a. Ti chuan, 
hrehawm tak tuarin kum 1642 khan khawvél a 
chhuahsan ta a. 


Kum 1655 khan Dutch van lam chanchin zir mi 
Christian Huggens-a chuan Saturn héltu thla panga zinga 
a lian ber Titan a hmu chhuak a. 


Thlasik kawnga mi kan lo ni ve reng mai! 

Kum 1781-ah William Hershael-an ni héltu zinga 
pakhat dang, Uranus a hmu chhuak a. Chu bákah, kum 
1805 khan Herschael-a baw chuan ru leh a vêla inherte 
(Solar System) hi Thlasik kawng (Milky Wa ay)a arsi 
maktaduai tam tak zinga tel ve Wai a ni, tih a hm chhuak 
ta tiat mai. Nt pawh d, churig arsi tam tak zinga azsínarán 
ve mai a nihzia leh arsi dangêkaja kah awmra lei a hnaih 
avang maia lang lian a nih disi f pawh kai lo hre ta zêl a. 


hasdai, Hilasik thian that kek kawk 
chung latfha EE 
Fuaki hmu ang. 


cc gier 
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Kan awmna thlasik kawng (Milky Way) ang tak chu 


pute chuan "Thlasik Kawng’ tiin hming an lo vuah a. Ni 
leh kanawmna lei leh planet dangte hi he Thlasik Kawnga 
tel ve tho hi an ni a. Thlasik kawng kan hmuh thin hi a lai 
Bawi, arsi bitna lam a ni. Keini hi a lai atanga tléma a 
pawn lam deuhva awm kan nih chu . 


Thlasik Kawng lenzawng hi a laia hawlh tlangin 
light year 100,000 81 a ni a. Eng hi second khatah km 
300,000 vel a kal thei a; kum khatah chuan km. 
9,460,000,000,000 a kal tihna a lo ni a. Chu mi awmzia 
chu chu light year khat chuan km. 9,460,000,000,000 a 
tluk tihna a ni a. Chuti a nih chuan, kan awmna Thlasik 
Kawng lenzáwng chu a laia hawlh tlangin km 
9,46,000,000,000,000,000 a nih chu! Kan lei leh planet 
dangte hi Thlasik Kawng lai hawl atanga a pawn lam light 
year 32,000 vélah kan awm a. Kan lei leh ni inkár te hi 
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chu hnai te a nj, light year khat a tling pha lo chah pawh 
ni lovin, minute 8 leh second 3:chhungiri agin a thleng 
thei. Hei mai pawh hi kilometer-a han chantir chuan km 
149,407,000 lai a tling zu nia! Heta tang hiaridight year 
awmzia leh Thlasik Kawng zauzia chu kar'hygthiam mai 
awm e. 


Arsi báwr (Galaxy) chhiar sên rual loh chu! 

Kum zabi sawmhnihnaah hriatna alo pling deuh deuh 
va. Kum 1925 alogihchuim America rama vån lam chanchin 
zir mi Edwin P. Hpbblea chuan van boruak zau takah hian 
kan Thlasik Kawng bakah arsi bawr dang maktaduai tam 
tak a awm a ni tih a lo hmu chhuak leh ta a. 





Universe galaxy tam tak 


Georges Lamaitre-a phei chuan kum 1927-1929 
chhung khan he van boruak zau taka arsi bawrté hi a tira 
an insiam tanna hum atangin chak mang khéngin a hla 
záwrigin an thláwk zut zut a ni, tih a chhat chhuak leh ta 
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bawk. Kan awmna Thlasik Kawng pawh hi a chhunga 
arsi leh thil dang awm zawng zawng nen hian second 
khatah km 600-a chakin a thlawk reng a ni, tih a chhat 
chhuak ta bawk. 


Tichuan, mihring finna lo sang zél avangin, van lam 
chanchin hriatna kawngah hmasáwnna kawl a lo ëng chho 
tan ta a. Kan tarlan tak bakah khian kum 1687-ah scientist 


, Nu 






ER 
end 


Isaac Newton 


ropui leh hmingthang Issac Newton-an a lehkhabu 
Mathematical Principles of Natural Philosophy-a van boruaka 
thil inhip tawn dán leh chét vél dan chiang taka a hrilhfiah 
te, kum 1846-ah John Couch Adams-an ni héltu dang 
Neptune a hmu chhuah te leh kum 1905-a scientist ropui 
Albert Einstein-an hun leh boruak (space) inlaichin dan 
Special Theory of Relativity a chhüt chhuahte chuan van 
boruaka thil awm dan hriathiamna nasa takin a tipung a, 
van lam chanchin hriat dán pawh a ril sáwt ta hle. 
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Ngaihdan thar berah phei chuan tüna van kan hriat, 
universe hi universe tam tak zinga pakhat nia rin a ni leh 
ta zêl mai. Chuti a nih phei chuan Stephen William 
Hawking-a te Carl Sagan-a te anga mi fing leh mi ril 
pawhin theih tawpin han chhátin, hriat belh eng emaw 
chen chu nei thin mah se, van zau záwng hi keini 
mihringte chhui chhuah phák rual loh niin a lang ta. 


Eng pawh ni se, he lehkhabuah hi chuan van lam 
chanchin ril leh thûk tak kan chhui dawn lo va, bung 
hnihna atang chuan van sang boruak (space) tia kan sawi 
mai, kan lei tuamtu boruak (atmosphere) piah lam tin 
zAwna khawvel ramte, a bikin sorkar chak leh thil titheiten 
kawng hrang hranga hma an lêk dan chanchin, rocket 
hmanga thla lerajéh boruak lawng kap chhuaka, lei let 
vin chanchih-zirg hens lak chhoh dan kan thlür bing 
dawn a ni. 


11 


2 
VAN LAM HUN LO INTAN DAN 


Van lam chanchin hriatna 
lamah hma sawn zelin, van lam 
chanchin zirna atán entlang 
(telescope) tha tak takte pawh 
siam chhuak mah se kan lei 
tuamtu boruak (atmosphere) 
chhah tak avang hian v4n lam thlir 
a fiah tak tak thei lo va. Chu 
vangin lei tuamtu boruak pawn 
lam atanga vàn lam chanchin zir 
leh he kan awmna lei chanchin 
ngei pawh ngun taka zir theih a 
chákawm hle a. 


Van sang boruak (space) han 
tih hian a nihna takah chuan lei 
tuamtu boruak (atmosphere) piah 
lam a kawk ber a; amaherawhchu 
atmosphere huam chhung la ni si, 
a chuan chung lam, a tlangpuiin 
km 100 piah lamah khian boruak 

(gas) a tlém êm êm tawh a, 
| thlawhtheihnate pawh a thlawk 
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thei tawh lo va. Chu vangin he lai hmun Karman line an 
tih chung lam hi a nawlpuia khawvél ram hrang hrangin 
ván sáng boruak (space) intanna anga an pawm chu a ni. 
Ti chuan, mihringin rei tak chhung theih tawpa a beih 
hnua he lai hmun péla, rocket hmanga thla lem a han 
dah theih hun kha vàn lam hun (space age) lo intanna 
chu a ni a. 


Van lam zin thawnthu 

Mihringte suangtuahna leh ngaihtuahnate hi 
thawnthuah a lo lang fo thin. A taka thil zirna leh chhdtna 
hi hmasáwnna thlentu a nih rualin thawnthu awmze nei 
tak takte hi a tak hlim thla, hmasawnna thlentu pawimawh 
tak a ni ve fo mai. 


Kum zabi pahnihna hun laia Greek thu ziak mi 
hmingthang tak Lucian-a chuan thlaa zin thawnthu 
ngaihnawm takina lo ziak tawh a. A thawnthuah chuan, lei 
atanga han zinte leh thlaa lo chéng, mulukawih lu pathum 
neia chuangte chu nasa takin an inbei a. Lucian-a hian, 
mihringte hian thla kan thleng thei tak tak ang tih a ngaihtuah 
phak lo va, thla hlat zàwng pawh a hre bawk lo va. 

German mi, chhiarkawp thiam tak Johannes Kepler- 
a, ni héltu planet-ho inher dan hmu'chhuiltktu pawhin, a 
thawnthu ‘Tawnmang/-ah chuan, thiitihthsihna mak tak 
avanga thlaa zin thu a ziak bawk a. Kepler-a hi kum 1571 
atanga kum 1630 hun lai daiha mi tawh kha à ni a; vin 
sáng boruakah khian awisam taka thlawh theih ahih lahzia 
a hre chiang hie tih a thawnthu atang hian a hriat theih a. 
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Kum 1638-a Francis Godwina'n'Mihring Thlaah' tih 
thawnthu a ziah pawh thawnthu ngaihnawm tak a ni awm 
e. He thawnthuah hian, Domingo Gonsales-a leh a 
chhiahhlawh chu thlaah an han zin a; thla chu kan awmna 
lei ang mai lo niin, tui leh nungcha rawng mak pui puite 
an han hmu a. 


Kum 1865 khan French mi Jules Vern-a pawhin thlaa 
zin thawnthu bawk a ziak ve leh a. A thawnthuah chuan, 
B laipui ft 984 zeta sei 
hmangin silaimu kaw- 
rawng lian tak an kap 
chhuak a. Chu silaimu 
chhungah chuan mihring 
pathum leh ui pahnih an 
chuantir a. An silaimu kal 
chak záwng chu second 
khatah km 11.5 a ni a; chu 
chu a takah pawh kan lei 
hipna atanga tal chhuak 
gd tura van sanga thil kah 

chhuah kal chak zawng 
atan a tawk chiah a; chuvangin ngaihtuahna ril tak atanga 
thawnthu phuah a ni tih a chiang hle. Nimahsela, chuti 
ang laipui lian leh kah n4 chu han siam rual a ni loh 
avangin chu thawnthu chu a taka han chantir theih a ni lo 
va, laipui pawh chu lo siam thei ta teh réng pawh ni ila, 
silaimu kawrawng kha, a chhunga chuangte chawpin 
boruakah a káng ral mai dawna ni. Chu vangin thawnthu 
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tingaihnawmtu atan mai lo chuan a taka han tihhlawhtlin 
chi a ni lo. 


Thil mak tak mai erawh chu, he thawnthua laipui 
kah chhuahna hmun atána a hman hi tana America rocket 
kah chhuahna hmunpui, Cape Caneveral bul lawk hi a 
ni tlat mai! Laipui an siamna hmun pawh tana van sanga 
thla lem leh boruak lawng an kah chhuahte an enkawlna 
hmunpui, Goddard Space Flight Centre hi a ni tlat bawk! 
Hma thlir tha tak neiin, thil eng emaw tak zawng lo hriat 
lawk a hei ni ngei tur a ni. 


Kum 1869-a Edward Everett Hales-a thawnthu 
‘Leirawhchan thla lem’ chu lei hél tura thla lem kah 
chhuah chungchanga thawnthu hmasa ber a ni áwm e. 
He thawnthuah hian, leirawhchana siam thla lem, a lai 
hawlh tlanga ft 200 laia lian chu thi] vir chak tak hmanga 
vàn sánga thawn chhuah tura ruahman a ni a. Chutia 
thawn chhuak tura an inbuatsaih mék lai chuan, an la 
inrin hmain, kháw] chu a vir ta vak mai a; ti chuan, a 
siamtute leh anmahni rawn tlawhtu, an chhungte chu thla 
lem chuan vanah a thlawhpui ta niin, nuihzátthlák ang 
reng takin a ziak a. 

Kum 1897-a H.G. Wells-a thawnthu 'Khawvelte 
Indona'-ah chuan Sikeisena mite'n leia mihringte an rawn 
ran thu ngaihnawm takin a ziak a. Wells-a bawk hian, 
kum 1901 khan “Thlaa Mihring Hmasa Ber’ tih a ziak leh 
a. Thiaah khian hnimte tovin, nungchate pawh awm ve 
angin a thawnthuah hian a ziak a. 


VAN LAM HUN LO INTAN DAN | 15 


Van sáng zin dán ngaihtuah chhuah a ni ta 

Wright-a te unauvin thlawhtheihna an siam chhuah 
hma daih khan, Russia rama chhiarkawp zirtirtu 
Konstantin Eduardovich Tsiolkovsky-a chuan, lei tuamtu 
boruak 'atmosphere' kal péla boruak lawng thawn theih 
dàn kawng a lo hmu chhuak daih tawh a. Tsiolkovsky-a 
hi kum sawm mi lek a nih laiin a Sei a chhét hlauh mai a. 





Tsiolkovsky 


A hma pawhin naupang tual lim lo tak a ni a. A 
beng a chhét hnu phei chuan in chhunga tawm chet chet 
leh thil ngaihtuah veng veng lam chu nuam a tih zawng 
ber a lo ni ta a. Scientist ropui Isaac Newton-a lehkhabu 
leh Vern-a thawnthu ziahte chhiarin, van sang boruaka 
zin theih dan tur kawng a suangtuah ve thin a. Ngun taka 
a thil ngaihtuah thin chu a rah a duhawm tak a lo lang ta 
reng mai. Kum 1903 a lo ni a, Tsiolkovsky-a chuan zén 
hmang lo va, hydrogen tui leh oxygen tui inchawhpawlh 
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hmanga rocket kah chhuah dan tur a ngaihtuah chhuak 
ta hlawl mai a. Chu chauh ni lovin, rocket chháwng (multi- 
staged rocket) siam dán pawh a ngaihtuah chhuak leh ta 
zel a. 


Hetih lai hian Ukrane mi Konchatyuk-a chuan kum 
1919 khan ván sáng zin chungchang leh vàn sáng chanchin 
hriat theih dán tur a ziak a; chu chu a hnu daihah America- 
in thlaa an lawnna kawnga thil pawimawh tak a tling ve 
bawk a. 


Tsiolkovsky-a hi van sAnga rocket thawn chhuah dan 
ngaihtuah chhuaktu ni mah se, a taka rocket siamtu leh 
bul tumtu zàwk chu America mi Robert Hutching 
Goddard-a a dung Goddard-a hian Wells-aleh Vern-a 
thawnthu a chhiar atangin van sánga zin theih dán tur 
churigchang hi å lo tttipui êm êm thin a. America rama 
Clarke Univérsity-ah Physics subject-a zirtirtu thiam tak 
niin, héta á thawh pah hian rocket siam hna ngawrh takin 
a bei a; a tawp a tawpah chuan hlawhtling takin tuialhthei 
hmang rocket chu a siam chhuak thei ta hlauh mai a. Ti 
chuan, a hna chu chhunzawm zélin, rocket chháwngte 
pawh asiam thei ta a. Sum lamah harsatna a neih avangin 
Smithsonia Institution-ah tanpuina tlém azáwng tal a 
hmuh theih mial beiseiin, lei tuamtu boruak chung lam 
zir nána rocket a tangkai dai tur ziakin, tanpui dilna a 
thehlat a. Vanneihthiak takin tanpuina chwan 10 pe thei 
ta hlauh mat a. Ti chuan; a hna ropui tak chu hlim takin a 
thawk chhunzawm thei ta a. Rocket chungcháng a ziah 
leh thia thleng hiala rocket thawn theih dán kawng a ziah 
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phu chanchinbu mite'n an lo hmuhin an hlut ta hle mai a, 
Boddard-a rin phak bakin an vawrh lâr ta hle a. 


Kum 1926, March ni 16 a lo ni a, Goddard-a chuan 
khawvéla tuialhthei hmang rocket hmasa ber chu a káp 
phhuak ta dér mai! A vawi khatna a la ni bawka, a thleng 
kawi terh tawrh hle; ft 41-a sáng a han thleng thei áwrh a. 
Eng pawh ni sela, a hlawhtlinna hi van sáng lam 
hmasáwnna atan rahbi pawimawh tak a lo ni ta a ni. 


Goddard-a  chuan 
rocket enchhin hna chu 
ngawrh takin a bei chho 
zêl a. Hetih lai hian 
thlawhtheihnaa thlawk 
mi hmingthang tak, 
Charles Linobergh-a 
chuan a hnathawh chu a 
lo hria a, a phürpui hle a. 
Ti chuan, he pa hian 
^ tanpuina pe theitu tur 
awma a rin, Daniel 
—————Á— Guggenheim Fun hnén 

Soda leh a Rocket atangin tanpuina hmuh 
theih dán kawng a dapsak ta a. Vanneihthlak takin anni 
hian tanpuina an lo pe thei leh ta hlauh mai a. Ti chuan, 
zirtirna hna a thawhna hmun Clarke University chu 
chhuahsanin, New Mexico lamah a pém ta a. Chutah 
khuan amah tanpuitu mi palite nen rocket siam lam chu 
a bei leh ta ngar ngar a; km. 2 laia sángte pawh an rocket 
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siam chuan a thleng thei ta hial a. Rocket tha zawk 
buatsaiha a buai leh char char laiin, vanduaithlak takin 
Indopui pahnihnain a nangching ta hlauh a, a hna a 
chhunzawm thei ta lo va. 


German-hovin rocket an siam ve 

Indopui pahnihna hun lai hian German-ho chuan 
rocket siam dan an lo thiam ve reng tawh a. German mi 
Hermann Julius Oberth-a chuan vàn sánga thlawh dàn 
tur a ngaihtuah chhuah chu lehkhabuah ziakin a vawrh 
darh a; chu chuan German-ho chu a tiphür hle a. German 
khawpui Berlin-ah chuan rocket siamtu pawl, German 
Society for Space Travel a awm a. He páwlah hian 
engineer zirlai thiam tak pakhat, Wernher von Braun-a a 
awm a. He tih lai hi kum 1930 a ni a; German sipai hovin 
indona hmanraw thar an dap reng lai a ni a. Ti chuan, an 





German V-2 rocket 
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bawm angin Braun-a chuan sipai Captain Walter 
Dornberger-a chu rocket siamna lama thawhpui turin a 
zaym ta a. A tirah chuan Berlin khaw bul lawkah anawm 
a, kum 1937-ah Baltic tuipui kama Peenemundee-ah an 
insawn a; chu lai hmunah chuan rocket V-2 an siam 


chhuak ta a ni. 


He rocket hi a hun lai atán chuan a lian ve hle; a sán 
zàwng ft 46 niin, a rih zàwng pawh ton 12.5 lai a tling a. 
Chuti chung chuan he rocket hi thil ton khata rit van sáng 
km 320 thleng thlawh chhohpui thei tura ruahman a ni a. 
He rocket nawr kaltu atàn hian zu (alcohol) fir tak leh 
oxygen tui chawhpawlh hmang tura ruahman a ni bawk. 


Kum 1942, October ni 3 chuan V-2 rocket chu 
hlawhtling taka kah chhuah a lo ni ta a. Km. 190 laia sáng 
han thleng chhovin, ri aia chaka thlàwk thei rocket kah 
chhuah hmasa ber a lo ni ta a ni. V-2 rocket siam hna chu 
tlang pakhat, Hartz-ah a rük téin an bei char char a; ti chuan, 
kum 1944, September thla khan rocket sángnga lai chu 
hman theih mai turin an siam hman a. Nimahsela, Indopui 
pahnihnaa atán chuan an hmang hman lo chiah a. Chuti 
ang a lo nih tak si-ah chuan Braun-a chuan a tira alo tum 
tak zawk, kan awmna lei kahna ni lovin, van sang zin 
theihna tura rocket siam turin tana la ta sauh sauha, rocket 
chhawng thum neite pawh a siam thiam ta hial a. 


German thiamna America leh Russia-in an la chhawng 
German sorkar a lo tlawm ta a, Indopui pahnihna a 
lo tàwp ta a. Braun-a leh a hote chu America sipai kutah 
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awmin, New Mexico lamah hruai an nia. Hetah hian rocket 
V-2 bawk an siam chhunzawm leh ta a. Kum 1946 chhung 
hian America scientist-te chuan V-2 rocket hmang chuan 
enchhinna hrang hrang an ti a. Kum 1946 October ni 24 
chuan chu V-2 rocket hmang chuam lei chung boruak mel 
65 atangin lei thlà an la thei ta a; van sáng atanga kan 
awmna lei thla lak hmasa ber a lo ni ta a. Kum 1947-ah 
America chuan V2 rocket hmangin tho chi khat fruit fly-te 
an káp chhuak a, hriat theih chinah leia thil nung zingah 
vàn boruaka zin hmasa ber an lo ni ta a. Heng thote hi an 
awmna bawm nen parachute hmangin dam takin lei lamah 
an lokir leh a ni. He an enchhinna hi van sángah nî zungin 
thil nungte a nghawng dan hriatna atána tih a ni. 


Kum 1948 June ni 11 khan America Air Force 
Aeromedical Laboratory chuan V2 rocket siam danglam 
hmangin zawng chi khat, Albert tia an koh chu van sángah 
an kap chhuak a, vanduaithlak takin lei tuamtu boruak a 


thlawh pelh hmain mel 39 vêla sangah he záwng hi a thi 
ta hlauh va. 


Kum 1949 February ni 24-ah America chuan Rocket 
chhawng hnih chi hlawhtling takin a kap chhuak leh ta a. 
He rocket hi a hmaa rocket an kah chhuah tawh zawng 
zawng aiin a thlawk chak a, darkar khatah km 8288 a 
thlawk thei a. A hmaa rocket an kah chhuah tawhte 
khûmin, van sáng km 393 laia sáng a han thleng a. 


Kum 1949 June ni 14 khan Albert pahnihna an kap 
chhuak leh a, mel 83 (km 134) a sang a han thleng a. Lei 
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tuamtu boruak thlawh pélin, van sáng boruak a han 
thleng a; mahse ani pawh a lo kir leh lamah a thi ve ta tho 
va. A hnuah záwng dang pahnih an káp chhuak leh a, 
anni pawh an thi zél a. 


Zawng hi mihring hnaih tak an nih avangin science 
lam thil enchhinaah mihring ai awh atán hman an ni fo 
thin a. Ti chuan heng zawngte hian keint mihringte van 
sanga kan zin theih dawn leh dawn loh lo zir láàwkna atána 
an nunna an hlan, kan ti thei ang. Heng záwng an kah 
chhuah hi thil chhinchhiahtlak tak a ni a; amaherawhchu 
a hun laiin puanzár a ni lém lo va, khawvél ram dangin 
an hriatpui lutuk lo niin a lang. 


Kum 1950-ah Braun-a chu Huntvsville-a missile 
siamna hmunah rocket siam lam hna thawk tura tirh a ni 
a, helai hmuna a thawh hnu hian rocket ‘Redstone’ an tih 
chu an siam chhuak a. He rocket hi America tan chuan 
van lam hmasáwnnaa thil pawimawh tak a lo ni ta a ni. 


Russia ramah pawh Tsiolkovsky-a thurochhiah kha 
aa châm reng a. Kum 1920 atangin engineer pakhat 
Fridrikh A. Tsandar-a chuan tuialhthei hmang chi rocket 
a buaipui ve char char a, enchhinnate pawh a nei thin a. 
Kum 1945 hnu phei kha chuan Glushko-a te, Korolyov-a 
leh Tikhonravov-ate'n hma hruaiin, Russia chuan chak 
takin hma a sawn chho ve zêl a. 


: Peenemunde-a awm German mi, rocket lam thiamho 
kha America sipaiten ankháwm vek avangin, Russia chuan 
ama thiamna liau liauva hmasáwnna kawng a dap chhoh a 
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ngai a. Amaherawhchu, vanneihthlak takin German-ho 
rocket V-2 kha an man ve hlauh mai a, chu chu entawnin 
German-ho thil thiam tam tak an man chho ve thei ta tho va. 
Tichuan, enchhinnate neiin, rocket siam hna chu an bei char 
char a. Kum 1953-a bomb hlauhawm tak 'Hydrogen bomb' 
an siam theih ták hnu phei kha chuan namén lovin hma an 
sáwn chho ta a ni. Kum 1957 August thla a lo nih chuan 
Russia chuan enchhinna hlawhtling tak a nei ta a. Hetiang 
rocket hmang hian thla lem pawh lei hél turin van sáng 
boruakah a dah theih ngei a beisei ta a. Hetih lai vék hian 
America sorkar pawhin ualau takin thla lem kah chhuah 
thuai a tum thu a puang ve dup dup bawk a. 


Van lam hun a intan ta 
Kum 1957, October ni 4 a lo ni a, Russia chuan Aral 
tuipui hmar lama Tyuratam khaw bul lawk atangin 
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khawvel thla lem hmasa ber phurtu rocket chu a kap 
chhuak ta dur mai le! An kah chhuah atanga minute sawm 
lekah chuan rocket chuan thla lem hmasa ber Sputnik 1 
chu lei hé] turin van sángah a han dah thei ta hlauh mai! 
Ti chuan, vàn lam hun, a sáp tawnga 'Space Age' tia kan 
sawi thin chu a lo intan ta reng mai! 


Sputnik thu mal hi Russia tawnga thla lem tihna tho 
a ni a. He thla lem hi a mam a ni a, a laia hawlhtlangin 
inchi 23 niin, a rih lam pawh kg. 83 a ni. He thla lem hian 
minute 96 chhungin kan lei hi vawi khat a hél chhuak 
hmana. A hélna kawng hi a sawla nih avangin lei atanga 
a hlat lai berin km. 940-a hlaah a awm a, a hnaih ber lai 
chu an km. 215-a hlaah a awm thung. He thla lem hian 
radio signal thawn chháwng theitu khawl (radio 
transmitter) té reuh té a keng tel a; chu bak chu thil zirna 
hmanraw dang a keng hranpa lo va. 


Russia thla lem kah chhuahnaa a bul tumtu chu 
Ukraine mi Sergei Korolev-a a ni tih hi tam tak chuan kan 
hre lâr vak 4wm lo ve. A hnathawh ropui tak avang hian a 
hming hi Russia ramah mai ni lovin, khawvél huapa vàn 
sang lama hlawhtiinna chanchin ziahnaah a reh tawh lo vang. 

Sputnik 1 hlawhtling taka kah chhuah a lo ni ta mai 
chu khawvél mipuiin an lawmin, mak an ti hle a, radio 
leh chanchinbu a luah hneh hle. Tánlai hun thlengin he 
van lam hun lo intanna champha hi Russia ramah chang 


ni lovin, khawvél ram hrang hrangah ni pawimawh leh 
chhinchhiah tlakah ngaiin an la lawm thin a, a champha a 
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lo thlen apiangin khawvél ram hrang hfang atangin 
Russia sorkár hnénah lawmpuina thu an thawn chur chur 
thin. Sputnik 1 hi a awmna a san tawk loh avangin lei 
tuamtu boruakin a la tibuai thei tlat mai a. Ti chuan, a lo 
chak lo tial tial a, kum 1958, January ni 4 khan boruakah 
a káng ral ta a ni. 


Sputnik 1 an kah 
‘chhuah hnu thla 
khat lek, November 
ni3a lo ni a, Russia 
chuan a hma aia 
lian zawk thia lem, 
Sputnik 2 chu an 
káp chhuak leh ta 
nghal a, khawvél 
mipuiin mak an ti 
tak zet a ni. Hemi tum phei hi chuan ui pakhat 'Laika' an 
kap chhuak tel nghe nghe. Ti chu.o, he ui hi khawvel 
thil nung zinga van sáng atanga lei hél hmasa ber a lo ni 
ta a. A lungphu leh taksa awmdánte lei atangin ngun 
takin an lo zir a, chu chuan mihringte hi ván sángah rei 
tak kan dam ve thei ngei ang, tih rinna nghet tak a neihtir 
a. He ui khawhar tak hi lak kir leh theih a nih loh avangin 
a lo chau tial tial a, ni sarih lei a hél hnuah a boral ta a; 
mihtingte hmasáwn zélna atin a nunna hlu tak chu a lo 
Nän ve ta a ni. Ti chuari, Sputnik 2 leh a chhunga Laika 
ruang awm chii kum 1958 April ni 14 khan lei tuamtu 
boruakah'a kang ral ve leh ta a. 








VAN SANGA INELNA 


Mihring nun hrim hrimah hian rual elna hian 
hmasawnna min thlen fo thin a. Mite aia chungnung zawk 
nih duhna emaw, rual pawl ve phak nih duhna rilru neih 
tlat hi a pawimawh hie. Rilru dik lova inel erawh a tha 
hauh lo thung. Chuti ang bawkin khawvél ram hrang 
hrangte inelna hian a tha lo zàwngin nghawng nei fo thin 
mah se, kawng thenkhatah chuan hmasáwnna thlentu 
pawimawh tak a ni fo thin. 


America-in tan a la 

Russia-in thla lem hlawhtling taka lei hél tura a dah 
thel ta mai chuan khawvél ram changkang leh thil ti thei 
ber leh thla lem káp chhuak hmasa ber tura lo inngai, 
America sorkar chu a barakhaih hle a. Eng pawh ni se, 
Russia-in hmasa ber nihna chu a chang ta tlat mai a. Heta 
tang hian, America leh Russia inkárah van sáng lama 
inelna ril tak a lo intan ta a ni. 


America chuan tan lain, Russia-in Sputnik 2 a kah 
chhuah hnu thla khat lekah chuan thla lem Vanguard 1 
chu kah chhuah a tum ve ta a; amaherawhchu, 
vánduaithlák takin a hlawhchham hlauh mai a. Chuti ang 
bawkin Vanguard 2 kah chhuah a tum pawh a 
hlawhchham leh ta rih a. 


^, 
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ik 1 kah chhuah a nih atanga thla hnih leh ni 
Geisen? lina, January ni 31, 1958 chuan America 
chuáná a thla Jem Explorer 1 chu Juno 1 rocket hmangin, a 
kah chhuahna hmunpui Cape Caneveral atang chuan 
hlawhtling takin a káp chhuak ve thei ía hlauh mai a. 








Explorer 1 


He thla lem hi kg. 14 leka rit a ni nain thil zirna 
hmanrua a keng tel a, a tangkai hle. Ni atanga atom nawi 
té té (atomic particles) lo kal, van boruaka kan lei hual 
vêla chambang Van Allen radiation belts chu a khàw] ken 
hian a han hmu chhuak a. Explorer 1 hian thla li chhung 
zet lei lama signal a rawn thawn hnuina kháwl a thi ta a. 
A khawl a thih hnuah pawh lei a hél reng a, kum 1970 
March ni 31, an kah chhuah atanga kum 12 zet hnuah khan 
lei tuamtu boruakah a käng ral ve leh ta a. 


Explorer 1 an kah chhuah hnu hian thla lem 
Vanguard 1 pawh March ni 17, 1958 khan hlawhtling takin 
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an kap chhuak leh a. Lei a hélna a sin ém avangin lei 
tuamtu boruakin a tibuai pha lo va; chu vangin, lei atang 
bawka an han la kir leh te a nih loh phei chuan lei a hél 
reng tawh mai dawn a ni. 


America chuan tán la zélin inrelbawlna lama pawh 
ruahmanna thar a siam zél a. Kum 1958 July ni 29 a lo ni 
a, President Eisenhover-a chuan a hmaa ván sáng lam 
buaipuitu National Advisory Committee for Aeronautics 
(NACA) chu sipai lam rocket buaipuitu Wernher von 
Braun-a leh a hote awmna Army Ballistic Missile nen 
hmun khatah chhüng kháwmin National Aeronautics and 
Space Administration (NASA) a din ta a. Ti chuan, NASA 
hian chak takin van sáng lama hmasáwnna atán hma a la 
ta a, a hnu lama America van sáng hlawhtlinna zawng 
zawngah a bul tumtu a a lo ni ta a ni. 


Russia pawhin tan a la zél 

Explorer 1 leh Vanguard 1 hlawhtling taka an kah 
chhuah theih tak avangin America sorkár pawh a thaw 
huai a. Amaherawhchu, Russia üm pha ta nia an inngaih 
lai chuan, rin làwk loh takin Russia chuan a thla lem, 
Sputnik 3, ton 1.3 zeta rit chu kum 1958 chuan a káp 
chhuak ve leh ta a. He thla lem hian thil zirna hmanrua a 
keng a, chu chuan Van Allen belts pawh a awm ngei a ni 
tih a han chian a. 


Ti chuan, Russia chuan van sáng lama chungnung 
zawk nihna a chan avang chuan a phar chho hle a, lei 
héltu chauh ni lovin thla thleng hiala rocket thawn dàn 
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tur chu a ngaihtuah tan ta a. 
Chutih lai chuan America pawhin A 
tan a la sauh sauh a. Kum 1959 | 
January thla chhung ngawt f -0 ke LA 
pawhin vawi hnih lai thla thleng | NN . n 
tura rocket kah chhuah a tum a; 
mahse, a hlawhchham a. Hetih lai 
vêk hian Russia boruak lawng 
kah chhuah Luna 1 pawh chu, lei 
hipna atanga tal chhuak a, thla |: 
lam a pan laiin a kawng a bo a, 
km. 6000 zetin thla chu a thélh ta 
hlauh a. Ti chuan, Luna 1 chuan ni a hél ta a; ni héltu lem 
(artificial planet) hmasa ber a lo ni ta a nih chu. Hemi 
kum bawk hian September thlaah Luna 2 chu Russia 
bawkin an kap chhuak leh a, chu chuan vánneihthlák 
takin thla a han thleng thei ta a. Mihring thil siam zinga 
thla thleng hmasa ber a lo ni ve leh a. 


Thla khian kan awmna lei a hel laiin, kan awmna 
lei anga a axis-a a vir ve loh avangin a pang leh lam chauh 
kan hmu thei a. A pang leh lam, kan lei chhawn lo lam 
thlá la tur chuan kum 1951, October ni 4 chuan boruak 
lawng Luna 3 chu Russia chuan a thawn leh ta a. He 
boruak lawng hian thla leh lam thlá chu EE takin a 
han la thei ta a. 


Kum 1959 a lo tawp meuh chuan. Russia chuan 
boruak lawng paruk a tir chhuak hmana. Chutih lai chuan 
America phei chuan boruak lawng sawm leh pariat lai a 





Luna 2 
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tir chhuak hman a. America hian a thawn chhuak hnem 
zàwk nain a tlangpui thuin Russia chuan hma a la hruai 
zAwkin, a la hlawhtling zawk a tih theih ang. 


Russia chuan boruaka mihring thawn dan tur a 
ngaihtuah chho zél a. Kum 1960, May thla khan Sputnik 
4 a káp chhuak leh ta a. Hemi tuma mihring a thawn lo 
chu a vanneihthlak zawk hle. Sputnik 4 hi leia lo kir leh 
tura tih a ni nain, a lo kir ta awzáwng lo mai a, lei a hél a 
hél ta mai a. Ti chuan, thla nga zet lei a hél hnuin lei 
tuamtu boruakah a káng ral ta a ni. Hemi kum vék August 
thlaah Sputnik 5 an kap chhuak leh a. Hemi tum pawh 
hian mihring aiah ui pahnih Belka leh Strelka an chuantir 
leh phawt a. Ni khat chhung van sang boruaka lei an hél 
hnuin, him takin leiah an rawn kir thei ta hlauh mai a. Ti 
chuan, beiseina a sáng sawt ta hle a. 


America pawhin mihring chuanna boruak lawng 
ngei lei héltir dàn tur a ngaihtuah chho ve zél a. Boruak 
lawngin van sáng atanga lei a hél hian hma lam záwnga 
a thlawhna tha leh leiin boruak lawng a hipna tha kha a 
inhu tawk thin avangin, boruak lawng leh a chhunga thilte 
leh mihring chuangte chuan an rihna an hloh vek thin a. 
He thil mak tak mai hi an hre Iawk nachungin, chuti ang 
dinhmunah chuan mihring tán nung dama han awm theih 
a nih leh nih loh an la hre chiang chiah bik lo va. 


Mercury leh Vostok Project 
` America-in mihring chuanna tura boruak lawng a 
siam Mercury chu chingal thlawr bür ang deuh a ni a, mi 
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pakhat chuang thei tura siam a ni. A lian lai ber chu a laia 
hawlh tlangin ft 6.2 niin, a sei zawng ft 9.5 a ni a, a rih 
zàwng ton 1.3 a ni. Russia boruak lawng Vostok chu a 
mûm a ni thung a. A laia hawlh tlangin ft 7.5 niin, a rih 
zàwng pawh ton 2.4 lai a ni. Heng boruak lawng pahnihte 
hi, a siam dán leh pianziate inang chiah lo mah se, 
hlawhtling taka hman an ni. 





Mercury Vostok 


Kum 1961, April ni 12 chuan Russia boruak lawng 
Vostok chu, a chhunga chuang Yuri Alekseyevich 
Gagarin-a nen chuan lei hél tura kah 
chhuah a lo ni ta. Gagarin-a chuan 
lei vawi khat a hél hnuin him takin 
a lo Kir leh ta a. Ti chuan, mihring 
zinga vàn sáng atanga lei hél hmasa 
4 ber a lo ni ta a ni. Van singa a awm 
EM lai hian a eiin a in a, thil a ziak a; 
SENE harsatna a nei hranpa lêm lo va. 
Gagarin Gagarin-a chuan, “Van sánga atanga 
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lei ka hêl laia ka rihna ka hloh vek lai pawhin insawisc:na 
ka nei lo va, baruak lawng chhunga thil eng eng emaw, a 
hüna kan han maiho chu an lang a, kei pawh ka thutnaa 
thu lovin, a chhung boruakah chuan ka lang ve ta mai a, 
a Junasa berin kan awmna lei mim pul chu ka hmu ta a. 
Van boruak átang chuan lei atanga en aiin Ni hi a êng 
zàwk hle a ni," tiin a sawi. 


Gagarin-a thlawh chhung hi minute 108 lek a ni nain, 
mihringin van sang atanga lei a hél ta mai chu a makin, 
Sputnik 1 kah chhuah nen khan a lawmawm dán leh a 
hlutna a dang chuang lo. Russia chu America ai chuan a 
lawr leh ta lak mai le. America hian a thil tum hi ual-au 
takin a puangzár deuh zél a, Russia erawh hi chuan a rük 
tea hma la chhovin, a ti thut thin niina lang. Gagarin-a pawh 
hi vàn sáng lama sülsutu ropui tak a lo ni leh ta. 
Amaherawhchu, vawi khat mah vàn sángah a zin leh ta 
lo va. Kum 1968 khan van sánga thlawk leh tura thil a zir 
laiin, vanduaithlak takin thlawhnaah a chesual a, a boral 
taani. 


Thil pakhat kan hriat fo tur chu mi hlawhtling leh 
langsárte phénah hian mi pawimawh tak an awm chawk 
thin, tih hi a ni. Russia ván lam hmasáwnaa an thluak 
bür ber chu Sergei Korolev-a a ni a; chuti ang bawkin 
America van lam hmasáwnnaa a bul tumtu pawimawh 
àm ém chu Wernher von Braun-a a ni thung. 





Wernher von Braun Sergei Korolev 


Gagarin-a'n Vostok hmanga lei a hél atanga kar hnih 
lek, May ni 5, 1961 chuan America mi Alan B. Shepard-a 
chuan boruak lawng Mercury 3 hmangin km. 187 laia sáng 
a han thleng chho ve thei ta a. Ti chuan, America mi vàn 
sáng zin hmasa ber a lo ni ta a 
ni. Shepard-a erawh hi chuan 
lei a héllo va, a thlawh chhung 
pawh minute 15 emaw lek a 
ni a. Eng pawh nise, vàn 
sangah mihring kan nung ve 
thei a ni, tih Gagarin-a'n a lo 
sawi tawh kha a tak ngeiin a 
Alan B. Shepard han chang ve ta a. 


Shepard-a hnuah hian America mi Virgil 1. Grissom-a 
chu van sángah Isi hél bawkin a han zin ve leh a. Ani phei 
hi chu a thi teuh ther thér hle. A chuanna boruak lawng kha 
Atlantic tuipuiah a tla a, a pil ta Get mai a. Vànneihthlak 
takin hélicopter hmangin an chhan chhuak thei hrám a. 
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America mi pahnih van sánga an han zin hi 
hlawhtlinna ropui tak chu a ni nain Gagarin-a'n hmasa 
ber nihna a chan avang leh han zin satliah ngawt ni lova, 
lei a han hél avangin America tán chuan han uanna vak 
tur a la awm lêm lo va. 


America-in lei hél tura mihring 
thawn theih ngei a tum lai mékin 
Wl Russia chuan hmasáwnna dang a 

@ nei leh ta. August ni 16, 1961 a lo ni 
MEE a, Gherman S. Titov-a chuan van 
sáng atangin lei vawi sáwm leh 
pasarih zet a han hél ta mai a. Van 
sáng atanga lei a hél lai hian a eiin 

GhermanS.Titov a in a, thil eng eng emaw a ti a, a 
mu bawk a. Thil mak tak mai pakhat erawh chu a hmaa 
mite la tawn ngai loh van sang natna (space sickness) 
chuana tlak buak a, chumi avang chuan rei vak lo chhung 
a lu a hai a. 


Van sáng natna kan tih mai hi a hnua van sáng zin 
tam tak harsatna pakhat a ni ta zêl a. A chhan ber ni àwma 
lang chu, lei an hél laia an rihna an hloh lai khan an beng 
chhunga hriatna chuan a thawh tur ang a thawk tha thei 
lo va, chu chuan harsatna a siam niin an ngai. Vàn sánga 
han zinho zingah pawh tuar nép deuh leh tuar na deuh 
an dwm nia hriat a ni. Eng pawh nise, he natna hian rei 
vak lo hnuah a kiansan ve leh mai thin a. Ti chuan, he 
van sing natna Titov-a'na han tawh avang hian van sanga 
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rei tak zin a theih dawn leh dawn loh pawh hriatthiam a 
harsa ta hle a. 


Kum 1962, February thla chuan 
d America mi John H. Glenn-a chuan 
lei vawi thum zet a han hél thei ve 
ta a. Ti chuan, Añiërica mi van sång 
atanga lei hél hmasa ber a lo ni ta 
a. Glenn-a zin tum hi thil 
chhinchhiah tlak tak a nihna lai a 
"| awm. Van sanga a thlawh laiin, a 
m) chuanna boruak lawng chu thil 
mak tak, êng zuai zualin a rawn Om 
niin a hria a. Thenkhat phei chuan, 
"UFO a ni ang e" an ti hial a. Amaherawhchu, a hnua a 
han chhui létin, a chuanna boruak lawngin tuihu a phuh 
chhuah lo éng ta niin an ngai. Glenn-a hian ván sáng 
atangin tuifinriat tui luan kual dán te, khawpuite leh ram 
leilung pianziate chiang takin a hmu thei a. 


Glenn-a hian lei a hél laiin, lei lama a khàwlpui chuan 
thil diklo awmina hre ta tlat mai a. A chuanna sa lutuk tur 
vengtu kawr chu a thaw] niin a hria a. Vanneihthlak takin 
a thilhriat hi a lo dik lo'hlauh a. Lo dik ni ta hlauh phei se 
chuan, Glenn-a chu mihring zinga van sanga boral hmasa 
ber a ni mai dawn a Jo ni reng mai! 


Glenn-a hru thla thumah chuan M Scott Carpenter a 
chuan'van sang atangin lei a han hél ve leh a. Enchhinna 
mawi té té eng emaw wat d han ti a. A lo kir leh lamin 
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tuifinriata a lo tumna hmun tur km. 400 laiin a thélh 
nachungin him takin chhanchhuah a ni a. Ti chuan, 
America chuan Russia chu a umpha ve ta, kan ti thei ang. 


Kum 1962, August ni 11 chuan Russia mi Andrian G. 
Nikolayev-a chu boruak lawng Vostok 3 hmanga lei hél 
tura thawn chhuah a ni a. A tak maiah chuan Pavel R. 
Popovich-a pawh Vostok 4 a chuangin, a hmaa mi nena 
thlawk dan turin thawn chhuah a ni ve leh a. Heng boruak 
lawng pahnih te hi thlawk danin, an inhnaih lai berin km. 
6.5 danah an thlawk a. Ni li hnuah him takin an rawn kir 
leh ta a ni. Doctor-te’n ngun taka an enin, heng mi pahnihte 
hian an rihna an hloh laiin hun rei vak lo chhung chu an 
tihrawl a chauvin an lung pawh a chak lo niin an hria. 


Kum 1962 October -ah America mi Walter M. Schirra 
chuan Mercury hmangin lei vawi ruk lai a han hél a. Kum 
1963, May thlaah Gordon Copper-a pawhin Mercury bawka 
chuangin darkar 36 chhungin lei vawi 22 lai a han hél ve leh 
ta a. Ti chuan, Mercury programme chu a lo táwp ta a. 


Copper-a thlawh hnu thla khat lek, 
Ñ June ni 16, 1963 chuan Russia 
—— hmeichhia Valentina V. 
Bl] Tereshkova-i chu Vostok-a 
chuangin thawn chhuah a lo ni ve 
leha. Khawvél hmeichhe zinga van 
sáng zin hmasa ber nihna a lo 
chang ta a. Vawi 48 zet mai lei a 
hél hnuin him takin a lo kir leh a. 
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Ti chuan, hmeichhiate pawh van sángah an zin ve thei 
tih chu a lo chiang ve leh ta. Amaherawhchu, Valentina-i 
hi van sAngah a zin leh ta ngai lo va, hmeichhe dang pawh 
Russia hian a thawn leh ta rih lo. Kum 1963 khan Vostok 
3-a chuang Andrian Nikolayev-a nen an innei ta nghe 
nghe a. 

^  Valentina-i thlawh tum khan boruak lawng dang 
Vostok 5 hmangin Russia mi bawk Valery F. Bykovsky-a 
chuan lei a hél ve bawk a. Ani phei hi chuan vawi sawm 
riat leh pakhat zet hélin, ni nga thawthang van sángah a 
thlawk a, a hmaa mite zawng zawng a khüm a. Ti chuan, 
Vostok programme pawh a lo táwp ve leh ta a. 


Mercury leh Vostok project a tawp hnu chuan Russia 
leh America chu van sáng inelnaah an intluk thawthang 
nachungin Russia chuan hma a hruai deuh zél a; chu 
vangin America chuan Russia lehpelh dàn a ngaihtuah 
zel a. 
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THLA LAMA INELNA 


Van sang lama hmasawnnaah 
hian thla lem hmasa ber kah 
chhuah atangin Russia chuan 
hma a hruai deuh zél a, chutih lai 
chuan America pawhin tan a la 
chho reng bawk a; a bik takin 
America President John F. 
Kennedy-a chuan a hun laiin 

John F. Kennedy Russia an lehpelh theih dan tur 

kawng a dap nasa hle a. Van sáng 

chawlhhmun (space station) din a tha àwm mang e, tiin 

an ngaihtuah that that nain, Russia bawkin a tihhlawhtlin 
hmasak an ring leh bawk si a. 


Ti chuan, Russia lehpél ngei tura kawng awm chhun 
chu thlaa mihring ngei han thawn niin an hre ta a. Alen 
Shepard-a'n ván sáng a han thlen hnu kar thumna, May 
ni 25, 1961-ah Kennedy-a chuan, kum 1970 hma ngeia 
America-in thlaa mihring ngei thawn an tum thu a puang 
ta a. Kawng dangah hma la chho tho mah se, khata tang 
kha chuan thla lam fiz4wna hma lákna chu a lârin, 
khawvél ram ropui leh thil tithei pahnih inelna chu ram 
hrang hrangin an thlir thup a ni ber mai. 
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Gemini leh Voskhod Project 

Kum 1961-a America President Kenedy-a'na lo puan 
tawh angin, kum 1970 hma ngeia thlaa mihring thawn 
turin America chuan theih tawp chhuahin kawng a dap 
chho ta a. Boruak lawng hmanga lei hél mai ni lo, thlaa 
han tuma, leia lo kir leh chu a namai lo hle a; chu vangin 
thlaa intirh tak tak hmain, lo inzir awk nán Gemini 
Project an tan ta phawt a. Gemini boruak lawngte hmang 
hian van sáng zin mite chuan borugk lawng dang nena 
intawh dan te, inzawm dan te, boruak lawng danga pakai 
dante leh boruak lawng pawn lama chét tlat dante an zir 
a, an hlawhtling hle. 


Boruak lawng Gemini chu hetis han en thuak chuan 
a hmaa an boruak lawng, Mercury nén a inang hle 
nachungin a changkáng hle a. Mi pahnih thut theihnaa 
an siam reentry module chu chingalthlawrbür ang deuh a 
nia, a arh lai chu hawlhtlangin ft7.5 a ni a, a hma lam chu 
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zuih pheiin, a hmáwrah chuan boruak lawng dangte néna 
an intawh theih nana an awmna chin hriatna hmanrua 
(radar) leh van sáng atanga an lo kir leh lama hman tur 
parachute a awm bawk a. Mihring chuanna pindan hnung 
lamah chuan khawl pawimawh chi hrang hrang a awm a. 
He pindan phei hi chu an lo kir leh dawna thlawn tura 
ruahman a ni a. Gemini pum pui rih zawng chu ton 3.6 
lai a ni a, a sei zawng pawh ft 18.3 lai a ni. Gemini kah 
chhuah nan hian Titan - 2 rocket an buatsaih bawk a. 


Chutia — America-in 
Gemini a buatsaih tlut 
tlut lai chuan Russia 
chuan mi pathum chuan 
theihna boruak lawng 
Voskhod 1 chu 
puangzar lawk lovin 
October, 1964 chuan a 
thawn chhuak leh ta thut 
mai a. Thla lama 
inelnaah pawh Russia chuan hma a hruai leh ngei dawn 
niin mi tam tak chuan an ring a. A kum leh March thlaah 
Voskhod 2 an káp chhuak leh ta bawk a. Hemi tum hian 
mi pahnih an chuang a. A chuang zinga pakhat Alexei 
Leonov-a phei chu boruak lawng ata chhuakin, oxygen 
dáwta inthlungin, ván sáng boruakah chuan a kal ta mai 
a. Ti chuan, mihring zinga vàn sáng boruaka kal hmasa 
ber a lo ni ta a ni. 





Alexei Leonov 
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Chuti anga harsatna nei miah lova a kal thei ta mai 
chu mi tam takin mak an ti hle. Hetia hlawhtlinna ropui 
tak an neih hnu hian harsatna mak takin a tlékbuak thung. 
Leia an lo kir leh dawnin, an chuanna kh4wl chuan a 
thawh tur a thawk tha thei ta tlat lo mai a, an buai ta hle 
mai a. Ti chuan, an tlákna tura an ruat láàwk chu km 1600 
laia thélhin, vur nàwi tam tak awm khawmna tuiah a tla 
ta a. Dárkár rei tak chhung vawt ti taka an awm hnuin an 
chhan chhuak thei ta hrám a. 


A tirah chuan Voskhod siam dan hi hriat chian a ni 
lo va, America phei chuan a bengkhawn hle a. 
Amaherawhchu, thil thar vak a lo ni lêm lo va, a hmaa an 
boruak lawng Vostok, tléma tihdanglam deuh mai a lo 
ni tih an hre ta a. Ti chuan, America pawhin rilru 
ngaihngam takin Gemini Project chu an chhunzawm ta 
zêl a. Gemini 4-a chuang James Me Divitt-a leh Edward 
H.White-a te phei chu ni 4 zet van sángah han thláwkin 
lei an hél a. Hetia an thlawh lai hia.. White-a chu boruak 
lawng ata chhuakin van sáng boruakah chuan a kal ve ta 
a. Oxygen dawta inthlungin, minute 21 chhung zet 
boruak lawng pawna a awm hnuin boruak lawngah 
chuana kir leh a. Ti chuan, America mi van sáng boruaka 
kal hmasa ber a lo ni ve ta a ni. 


Gemini 4 hnuah hian L.Gordon Cooper-a leh Charles 
Conrad-ate chu Gemini 5 hmangin an thawn leh a. Anni 
phei hi chuan an hmaa mi zawng zawng khümin vawi 120 
zet van sáng boruak atangin lei an hal ta mai a. Cooper-a 
hi Mercury hmanga lo zin tawh kha a ni a, a zin hmasak 
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tuma a thil hmuhte chiang lehzualin a han hmu a, tuifinriata 
lawng kal te, thlawhtheihna thlawkte pawh van sang atang 
chuan an thlir a; chu bakah lei lam thla vawi tam tak an la 
a. Ti chuan, hlawhtling takin an lo kir leh ta a. 


Van sangah boruak lawng an intawk 

America chuan van sánga a boruak lawng thawn 
chhohte sang zawka phur chho thei turin boruak lawng 
dang ‘Agena’ chu a siam a. Agena chu boruaka kah 
chhuah phawt a, chumi hnua Gemini kah chhuah ve leh 
a, Agena nén chuan inzawmtir a, Gemini chu Agena 
hmanga sang lehzuala dah chhoh a tum a. 
Amaherawhchu, Agena kah chhuah a tum hmasak ber 
tum chuan a hlawhchham ta hlauh a. Eng pawh nise, 
Agena aiah boruak lawng Gemini 7 a kap chhuak ta thung 
a. Chumi hnu ni riatnaah chuan Gemini 6 chu Titan rocket 
hmanga kah chhuah tura tih a ni a. Kah chhuah peih 
diama an dah tawh hnuah leh a chhunga chuang Schirra 





Gemini 6 leh Gemini 7 
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leh Thomas P.Stafford-a pawh inring renga an awm tawh 
hnuin an chuanna khawl chu a thi ta tlat mai a. 
Vanneihthlak takin rocket chu a puak hman lo hlauh va, 
thihna an pumpelh thei ta hrám a ni. A hnu ni thumnaah 
Gemini 6 chu an káp chhuak thei ta chauh va. Ti chuan, 
Gemini 6 chu Gemini 7 nen inhnaih takin an han thlawk 
dun ta a. An inhnaih lai ber phei chuan an inkár metre 
khat emaw lek te a ni a. Chutia ni khat chhung an thlawh 
dun hnu chuan Gemini 6 chu a lo kir leh ta a. Gemini 7 
erawh chu a chhunga chuang Frank Borman-a leh James 
A. Lovéll-a nénni 14 chhung zet van sángah thlawkin vawi 
206 lai lei an béi hman a. Ti chuan, a hmaa mi zawng zawng 
khümin van sang boruaka chám rei ber an lo ni ta a. 


Kum 1966 March thlaa Gemini 8 an kah chhuah chu 
Agena nena inzawm tura tih a ni leh a. Hemi tum hi chuan 
Agena pawh tluang taka kah chhuah a ni a. Gemini 8-ah 
chuan David Scott-a leh Neil A. Armstrong-a an chuang 
a. Van sángah chuan Armstrong-a chuan an chuanna 
boruak lawng hmAwr zuih lam chu zawi téa nawrin, 
Agena hmawra inzawmna tura an lo ruatsa nén chuan 
insikiirlà, A #awm thei ta a. Amaherawhchu, harsatna a 

ilaha ta tlat mai! Chutia a zawm hnu lawk chuan 
fid chri a vir ta yak mai a Armstrong-a chuan an 
nach phêlhin à theih ang tawkin thunun a han 
fetid) farsa 6 ngang mai a. Chutih lai chuan leia 
jerk Ban RE ng 
anita bawk nên, a rang thei ang berin lei lamah an lo kir 
leh ta a. Tléma tlémah an che sual teuh hle mai. 
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America chuan Gemini 9 kahchhuaha, Agena hmang 
bawka van sáng zawka dah chhoh a tum leh a. 
Amaherawhchu, hemi tum pawh hian thil khirhkhan tak 
mai a lo thleng leh tlat mai. Agena an kah chhuah chu, a 
tuamtu kawr a inphélh kim thei ta tlat lo mai a. A hmutu 
ngei, Gemini 9 a chuang Tom Stafford-a sawi danin, awlé 
thinrim ang maiin a Ang huau ringawt ta mai a. Ti chuan, 
Gemini 9 chuan zawm tur a neih ták lovah chuan a 
chhunga chuang Eugene A. Cernan-a chuan van sáng 
boruaka kalte a zir ta záwk a. 


Tum thum lai Gemini 
boruak lawngte hi tirh an 
d ni leh a. Gemini 10-a 
chuang John W.Young-a 
chuan an chuanna boruak 
lawng chu  Agena-a 
| zawmin Agena chuan sáng 
E takah a hruai chho thei ta 

u a. A chuanpui Michael 

A Collins-a pawh boruak 
Hdwin B. Aldrin lawng pawnah chhuakin a 
kháwl a va enfiah a. Gemini 11-a chuangte phei chu km 
1370 laia sángah Agena hian a hruai chho a. Gemini 12-a 
chuang Edwin E. Aldrin-a pawh harsatna nei miah lovin 
vân sáng boruakah kein a kal thei ta bawk a. Gemini 
project chu eng eng emaw harsatna awm mah se, a 
hlawhtling hle. 
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Thila lam enthlithlai hna an thawk tan 

Boruak lawng hmanga ván sáng boruaka nunchan 
an zir chhoh zêl laiin, thla chanchin hre chiang tur leh 
enthlithlai turin boruak lawng ‘Ranger’ pathum lai kum 
1964 leh 1965 chhungin America chuan a thawn bawk a. 
Ranger pathumte hian thla leilung thla an han la a, lei 
atanga entlang tha bera en aia a lêt tam taka chiang zawk 
thlalák tam tak an rawn thawn a. Thla leilung mam lai 
ber ni àwma langahte pawh lung tam tak a kat nuk mai a 
ni tihte an hre thei ta a. 


Kum 1966, February thla chuan Russia enthlithlaitu 
boruak lawng Luna 9 chu Thlaa phaizawl hniam lai 
Oceanus Procellarum hmunah an han tumtir fa hial a. A 
tumna bul vel thlate lain leiah a rawn thawn a. Thlalak 
atanga en chuan thla leilung chu a mu deuh hruih hian a 
lang a. Chu bákah lung lian vak lo hi hmun tinah a awm 
nual bawk a. Thenkhatin thla leilung pawnláng chu 
vaivut nêm chhah tak nia an lo ngaih thin chu a dik lo a 
ni tih a chiang ta hle. 


America pawhin Apollo boruak lawngte tumna 
hmun tur endik turin enthlithlaitu (Surveyor)tum sarih 
zet a thawn leh a. Chang zinga pangate chu han tumin, 
an thawh tur ang tha takin an han thawk thei a. Thla chu 
mihring han tum nån leh vah vél nan a him tawk a ni, 
tih chiang takin an rawn hrilh thei ta a. Hmanrua an kente 
chuan thia leilung awmzia chiang tàwk takin an rawn 
thawn thla a. Tha leilung chu a tlangpuiin tlang kángin 
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lei chhungrila mi a rawn vawrh chhuah ang hi niin a 
lang a. 


Surveyor-ho an thawn lai vék hian thla enthlithlai 
tur bawkin America chuan thla héltu (Lunar Orbiter) 
panga a thawn a. Lunar Orbiter-ho hian thla hélin, thla 
thlá tam tak an han la a. An thlalák rawn thawnte chu 
hmun rualrem leh him lai thlan nàn a tangkai hle a, thla 
chanchin hrim hrim pawh a hma aia chiang zawkin an 
hre thei ta a. 


America-in vánduaina a tàwk 

Chutia America-in thlaa inkah kai tuma theihpatáwp 
chhuaha tan a lak lai chuan rin loh takin vánduaina 
rapthlak tak a lo thleng ta tlat mai! Mihring chuanna 
boruak lawng Apollo 1 chu kum 1967, January ni 27-a an 
enchhin laiin, a chhunga electric hrui zamah dik lohna a 
awm avangin a kang ta hlauh mai a. Chuti chuan, a 
chhunga chuang mi pathum Virgil Grisson-a te, Edward 
White-a te leh Roger B. Chaffe-a te chu an kang hlum ta 
dér mai a. He vánduaina avang hian thla lam programme 
pawh thla sáwm leh pariat zetin a tlai phah ta a; President 
Kennedy-a'n kum 1970 hma ngeia thlaa mihring thawn 
an tum thu a lo puan lawk pawh a hlawhtlin loh phah a 
hlauhawm ta hle a. Amaherawhchu, he vánduaina 
rapthlak tak hian rilru tina hle mah se, kawng leh lamah 
chuan fimkhur zawkna leh hmasáwnna ropui tak a rawn 
thlentir ta thung a. A hnua boruak lawng an siam leh reng 
rengin an fimkhur lehzual a, boruak lawng chhungah thil 
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kang thei chi engmah hman an duh ta lo va. Chu bakah, 
eng emaw rikrum thila a chhunga chuangte tlàn chhuah 
theihna tur an siam ta zél a. 


Russia boruak lawng ‘Soyuz’ 

Hetia America-in vanduaina a tawh lai leh boruak 
lawng tha zawk siam hna a thawh mek lai hian Russia 
chuan mihring chuan theihna boruak lawng thar Soyuz a 
lo siam ve hman dér tawh a. Amaherawhchu, mak tak 
maiin Russia pawhin vánduaina rapthlák tak a tàwk ve 
hlauh mai. 


Soyuz boruak lawng 
| hian pindán pathum 
a nei a. Vàn sáng 
boruaka  boruak 
lawng dangte néna 
inzawm thei tura 
duan a ni a. America 
boruak lawng Gemini 
ai kha chuan a lian 
deuh nain Apollo boruak lawngte chu khan lo tak a ni 
thung. A hma lam chu a mdm a, chumi chhung chu a 
chhunga chuangten lei an hél laia enchhinna hna an 
thawhna hmun tur a ni a. 


A pindan laita, mihring chuanna tur chu silai mu 
‘ang deuh hlek hi a nia, a sei zàwng pawh ft 7.2 lai a tling 
a. Mihring chuanna hnungah hian boruak, thianghlim 
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(oxygen) dahkh4wIna te, ni êng chakna hmanga kawlphe 
tha siamna khawil te, leh thil dang eng eng emaw a awm 
a. A pum puia a rih zawng chu ton 6.7 lai a ni. Van sang 
boruak atanga a lo kir dawn hunah a hma lam pindan 
leh ahnunglam pindan hi an thlawn ang a, a pindán laita, 
mihring chuanna chauh hi leiah a lo kir leh dawn a ni. 


A tir takah chuan mi pathum chuang tura tih a ni 
nain fimkhur thilah mi pahnih chuang tura tih a ni leh a. 
Ankah chhuah dawn tépah phei chuan mi pakhat chauh 
chuang tura tih a ni leh ta a. Ti chuan, a hma kum hnih 
leh a chanve raltaa Voskhod 1-a chuangte zinga an hotupa 
Vladmir Komarov-a chauh chu an chuantir ta a. Soyuz 1 
chhiatna chhan hi bulbal taka hriat a ni lo va. Ngaih dan 
tlangpuiah chuan, Komarov-a hian van sáng atanga lei a 
hel laiin, boruak lawng khan a kawng zawhah harsatna a 
neih avangin, ni khat hnuah chuan Komarov-a chu lei 
lamah a lo kir ta thut a, vànduaithlak takin a parachute a 
inherh avangin a parh tha thei ta lo va. Ti chuan, boruak 
lawng chua chhunga chuang nen chuan leiah a keh sawm 
ta a ni. Komarov-a vanduaina hian Russia van lam 
programme pawh a tisukuk ve hle a, boruak lawng 
Siamtute pawh an hrilhhai hle. 


Soyuz 1 an kah chhuah hnu hian Soyuz 2 leh Soyuz 
3 an kAp chhuak leh a. Soyuz 2-ah hian mihring an chuang 
lo va, Soyuz 3-ah hiangni pakhat a chuang a. Soyuz 3 
chitan Soyuz 2 a han twk a; mahse an inzawm chiah lo 
va. Hemi hnuah hian Soyuz 4 leh Soyuz 5, mihring 
chuanna ve vete chu van sángah intawkin an inzawm ta 
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a. A chhunga chuangte pawh an intlawh tawn thei ta a. 
Soyuz 6, Soyuz 7 leh Soyuz 8 te kap chhuak lehin, heng 
boruak lawng pathumte hian a huhovin lei an hél a. Hemi 
hnua an kah chhuah Soyuz 9 phei chuan ni 17 chhung zet 
van sáng atangin lei a hél a. Soyuz project hi, a tirah 
vanduaina rapthlak tak awm mah se a hlawhtling hle. 
Amaherawhchu, America-in, thla lama hmasáwnna ropui 
tak a neih chuan a khüm tak êm avangin a lâr tur angin a 
lar ta vak lo va. 


Apollo enchhinna hlauhth4awnawm 

Kum 1968 October thla chuan Apollo 7 chu ni sawm 
leh pakhat chhung lei hél tura thawn chhuah a ni leh ta a. 
Hei hi chhiatna rapthlak tak an tawh hnua boruak lawng 





THLA LAMA INELNA | 49 


an thawn leh hmasa ber a ni a. He boruak lawnga chuang 
zinga hotupa Walter Schirra chu America mi boruak 
lawng chi thuma chuang awmchhun a ni nghe nghe a. 


Apollo boruak lawng khalhtute chuanna pindan 
Command module chu Gemini ang bawkin 
chingalthlawrbür ang deuh a ni a. A lian lai ber chu, a 
laia hawlhtlangin ft 12.7 a ni a, a sei zawng chu ft 12.3 a 
ni. Chumi hma lam chu zuih pheiin, a lai kua atang chuan 
a khalhtute chu chhuakin, boruak lawng dangah an pakai 
thei a. Command module hnung lam pindan chu Service 
module a ni a, a laia hawlh tlangin ft 24.4 a ni thung. Hemi 
chhungah hian oxygen bawm te, tui te, tuialhthei bar leh 
thla hél nan leh lo kir lehna tur kháwl SPS engine a awm 
a. A pumpuia a rih zawng chu ton 29 lai a tling a. Tin, 
thlaa han tumna tur atan bik boruak lawng hnung lamah 
hian maimawm ang tak, ke pali nei Lunar module an tih 
chu a awm bawk a. 


Thlaa tum hi a namai lo hle a, fimkhur pawh a ngai 
hle; chu vangin thla han thlen tak tak hmain vawi tam tak 
an enchhin phawt a. A hmasain Apollo 7 chu enchhinna 
atán rocket Saturn 1B hmangin an kap chhuak phawt a. 
Lei hual véla a thlawh lai chuan, Apollo boruak lawngin 
thla a hél laia a hman tur leh a lo kir leh huna a hman tur 
kháwl SPS engine chu a that tawk leh tàwk loh an enchhin 
a. Chutia an enchhin zawh chuan thla lam pan lovin lei 
lamah a lo kir leh a. Hemi hnuah hian Apollo 8 chu 
enchhinna hna thawk tur bawkin, hetih hun laia rocket 
khawl lian ber leh chak ber Saturn V hmangin December 
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a. A chhunga chuangte pawh an intlawh tawn thei ta a. 
Soyuz 6, Soyuz 7 leh Soyuz 8 te kap chhuak lehin, heng 
boruak lawng pathumte hian a huhovin lei an hél a. Hemi 
hnua an kah chhuah Soyuz 9 phei chuan ni 17 chhung zet 
van sang atangin lei a hél a. Soyuz project hi, a tirah 
vanduaina rapthlak tak awm mah se a hlawhtling hle. 
Amaherawhchu, America-in, thla lama hmasáwnna ropui 
tak a neih chuan a khüm tak ém avangin a lár tur angin a 
lar ta yak lo va. 


Apollo enchhinna hlauhthawnawm 

Kum 1968 October thla chuan Apollo 7 chu ni sáwm 
leh pakhat chhung lei hél tura thawn chhuah a ni leh ta a. 
Hei hi chhiatna rapthlak tak an tawh hnua boruak lawng 





THLA LAMA INELNA | 49 


an thawn leh hmasa ber a ni a. He boruak lawnga chuang 
zinga hotupa Walter Schirra chu America mi boruak 
lawng chi thuma chuang awmchhun a ni nghe nghe a. 


Apollo boruak lawng khalhtute chuanna pindan 
Command module chu Gemini ang bawkin 
chingalthlawrbür ang deuh a ni a. A lian lai ber chu, a 
laia hawlhtlangin ft 12.7 a ni a, a sei zàwng chu ft 123a 
ni. Chumi hma lam chu zuih pheiin, a lai kua atang chuan 
a khalhtute chu chhuakin, boruak lawng dangah an pakai 
thei a. Command module hnung lam pindán chu Service 
module a ni a, a laia hawlh tlangin ft 24.4 a ni thung. Hemi 
chhungah hian oxygen bawm te, tui te, tuialhthei bar leh 
thla hél nan leh lo kir lehna tur khawl SPS engine a awm 
a. A pumpuia a rih zawng chu ton 29 lai a tling a. Tin, 
thlaa han tumna tur atán bik boruak lawng hnung lamah 
hian maimawm ang tak, ke pali nei Lunar module an tih 
chu a awm bawk a. 


Thlaa tum hi a namai lo hle a, fimkhur pawh a ngai 
hle; chu vangin thla han thlen tak tak hmain vawi tam tak 
an enchhin phawt a. A hmasain Apollo 7 chu enchhinna 
atan rocket Saturn 1B hmangin an kap chhuak phawt a. 
Lei hual véla a thlawh lai chuan, Apollo boruak lawngin 
thla a hél laia a hman tur leh a lo kir leh huna a hman tur 
khawi SPS engine chu a that tawk leh tàwk loh an enchhin 
a. Chutia an enchhin zawh chuan thla lam pan lovin lei 
lamah a lo kir leh a. Hemi hnuah hian Apollo 8 chu 
enchhinna hna thawk tur bawkin, hetih hun laia rocket 
kháwl lian ber leh chak ber Saturn V hmangin December 
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ni 21, 1968 chuan kah chhuah a ni leh a. Hemi tum hian 
mi pathum an chuang a. An rocket hman hi chhawng 
thum a nia. A chhawng khatna leh chháwng hnihna chuan 
lei hél thei khawpa sángah a han vawrh chho va. Chutia 
lei a hél hnu chuan Apollo 8 chu a chhawng thumna chuan 
thla lam panina nawr kal ta a. Thla chu km. 110 vél atangin 
a han hél ta pap papa. Ti chuan, a chhunga chuang Frank 
Borman-a te, James Lovéll-a leh William A. Anders-a te 
chu mihring zinga thla hél hmasa ber an ni ta a. Thla an 
hél chhung hian a thlà vawi tam tak an la a. A tum theih 
huna tumna tur hmun thate ngun takin an zawng a. Vawi 
sawm zet thla an hél hnu chuan SPS engine hmang chuan 
lei lamah an lo kir leh ta a. Enchhinna an han neih reng 
reng hi hetia han ngaihtuah thuak ai hian a hlauhawmin 
fimkhur a ngai êm êm a, a khAwlah that lohna eng emaw 
lo awm hlauhvin, lo kir thei ta lo mai se, hélai hmunah 
hian an thi mai dawn a ni, Vanneihthlak takin engmah 
harsatna nei lovin lei lamah an lo kir leh ta a. 


Thil harsa tak leh huphurhawm tak la awm chu 
Lunar module enchhin a ni a. Kan sawi tawh angin 
Lunar module hi thlaa tumna tak tak tur a ni a. Ti chuan 
Apollo 9 chu kah chhuah a lo ni leh ta a. Lunar module 
chu Saturn V rocket chháwng thumnaah dah a ni a. Thla 
an hl laii Lunar module chu a awmna atang chuan 
nawr chhuakin, rocket hmáwra Apollo boruak lawng 
nên chuan án zawm ta a. Aninzawm fel hrtu hian rocket 
chhawng ‘chu. boruakah an kalsan a, boruak 

"lawnga chuangte Zinga pahnih chu boruak lawng leh 
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lunar module inzawmna kuaah chuan vák pheiin, lunar 
module-ah chuan an insawn ta a. Lunar module chu 
boruak lawngpui atang chuan thlawk chhuakin, rei vak 
lo an thang hnuah a lo kir leh a, boruak lawngpui nén 
chuan an zawm leh ta a. Ti chuan, lunar module 
enchhinna hna pawh thluang takin an zo ta a. Enchhinna 
tawpna ber atán Apollo 10 an káp chhuak leh a. Hei hian 
a hmaa kah chhuah tawhte tih hnu a tih leh vek bákah 
thil tul dang eng eng emaw a ti leh a, hlawhtling takin 
leiah a lo kir leh a. Ti chuan, hmabák awm chhun chu a 
taka thlaa han tum chiah a ni ta a. 


Thlaah an lawn ta 

Lei lam ngaihtuahna atang chuan thlaah an lawn, 
tih emaw thlaah an inkáp kai, tih te hi sawi dàn awm tak 
a ni a, kan sawi dan lar ber pawh a ni Awm e. 
Amaherawhchu, a tak takah chuan boruak lawngte hian 
lei hipna chak tak thlawh péla, thla hipna huam chhung 
boruak an thlen chinah chuan thla chu an hnuai lama awm 
ang a lo ni ve leh thung a; chu vangin van sáng atanga 
leia an lo tum ang tho hian thlaah an tum dawn a ni. 
Amaherawhchu a hmaa kansawi tawh angin mihring ngei 
thlaa han tum tur meuh chuan a awl-ai lo hle. 


Eng pawh ni se, hun rei tak ata tawh mihringte'n 
kan lo suangtuah thin leh thawnthu leh mumang chauhva 
kan lo hmuh thin chu a takin a lo thleng dawn ta le. Kum 
1969 July ni 16 alo nia. Saturn V rocket, Apollo 11 phurtu 
chu Cape Canaveral atang chuan kah chhuah a ni ta a. He 
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boruak lawngah hian 
Gemini boruak lawng 
hmanga lo ingir thiam 
tawh Neil Armistrong- 
ate, Machael Collins- 
a te leh Edwin Aldrin- 
a (Bush Aldrin-a) te 
an chuang a. A hmaa 
N Apollo boruak lawng 
dangte’nenchhinna an 
lo neih tawh ang zélin 
thil m takin a kal zél a. Thla lam pana thlàwk zélin, 
thla an han hél ta pap pap a. Hetih lai hian lei lama a 
khawi pui lo enkawltute bakah khawvel mipuiin beiseina 
sang tak nén, hlauthawng tak bawk siinan ngaicháng thup 
mai bawk a. 








Aeneis ll : Aldrin-a chu an EH boruak 
lewngpui atang chuan thlaa an tumna tur Lunar module, 
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a hming lema Eagle tia an kohah chuan an insawn ta a. Ti 
chuan, an thianpa Collins-a chuan boruak lawngpui chu 
lo khalhin, thla a lo hél reng a. Armstrong-a leh Aldrin-a 
te chu Lunar module hmang chuan an inkáp chhuak ta a. 
Chutia an tumna hmun tur Sea of Tranquility phaizàwl 
an pan a, an tum dawn tép chuan Aldrin-a chuan, thli leh 
bawlhhlawh nawi léng vélin an chuanna a bawh thu lei 
lamah a thawn a. Chumi hnu lawk chuan Armstrong-a 
chuan, “Kan tum tae,” tiin lei lamaha hrilh ta a. Hetih lai 
hun hi July ni 20 zan dar 10 Jeh minute 56 (GMT) a nia. 
Lei lama a kháwlpui lo enkawltute leh beiseina sang tak 
leh hlauhthawnna nena lo thlirtute pawh an thaw ta huai 
a. Armstrong-a leh Aldrin-a chu phar takin thJa leilung 
rap tur chuan an inbuatsaih ta sawk sawk a. Armstrong-a 
chu chhuak hmasa tura tih a nih angin an chuanna atang 
chuan chhuakin, leilawnah chuan a chhuk ta a. Thla 





P MUN ns. 


leilung chu rapin, “Kha mi pakhat tana pen zim té kha, 


mihringte tan sáng taka zuan dawrhna a ni,” a'n ti ta mai 


54 | VAN LAM HUN (SPACE AGE) 


chu le:..... New York leh London-a puanzár lian puia a 
thla lo thlirtu sáng tam tak làwm lutuk chuan kut an bêng 
a, a then an au va, a then an zuang a; T.V. en pha ve lo 
ramte pawh he chanchin hian a déng chhuak rang hle. 
Keini ram kilkháwr berah pawh a hlimchháwn kha chuan 
titi dang a leng meuh lo a nih kha. 


Aldrin-a pawh a chuanna atanga lo chhuakin thla 
leilung chu a rap ve ta a. An hmanraw kente an la chhuak 
a, lei leh thla inkár hlat zawng dik tak hriat tumin an teh 
a. Thla leilung chu a lo nàl deuh hlek a; mahse harsatna 
nei lovin an kal kual thei a. Armstrong-a chu darkar hnih 
leh minute siwm leh panga a vak kual a, Aldrin-a pawhin 
tléma rei lo deuh kal kual nan hun a hmang a. Lirnghing 
tehna khawl an kente chuan lirnghin dante an zir a. An 
tumna hmunah chuan thír phéka thil inziak an hnutchhiah 
a. Chutah chuan ti hian a inziak a: Here men from planet 
earth first set foot upon the mom. July 1969 A.D We came in 

peace for all mankind. Mizo fawng chuan 'Helai hi lei 
mihringte'n thla leilung kan tahna hmasa ber a ni;July 
1969 AD. Mihringte tin remna nena lo kal kan ni’ tilina a 
ni. Hémi inafak endah hian Aninétiong-a leha fhiante 
Nivona huning a inziak bawka. An tum itanga darkar 22 
mah affttiang hnuin an tumiia-Eagle bung chuinglam 
hmangin thla atangehüan an inkAp chhuak a. Command 
module-a an mahni lo ngh&ktu Cóllins-a chu an han fin 
leh ta a. Thla leilung pawh kg 20 lai an hawn a. Ti chuan, 
hlawhtling takin lei lamah an lo ktr leh ta a ni. 
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Neil Amstrong 


Russia boruak lawngte pawhin thla an thleng 

Apollo 11 tum ni tho hian Russia thla enthlithlaitu 
boruak lawng, Luna 
15 chuan thla a han 
thleng ve chiah a; 
amaherawhchu, 
vanduaithlak takin a 
keh chhe hlauh mai a. 
Russia chuan a kum 
lehah Luna 16 a tir leh 
a. Hei hian thla 
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leilung pávwnláng gram 100 lai han rütin, lelah him takin 
a rawn hâwn a. Kum 1970 November ni 19 khan Luna 17 
an tir leh a. Chu chuan tawlailir ke pariat nei, thla leilung 
zirna hmanraw keng a phur a. Ha tawlailtr hi a hmingah 
Lunokhod an vuah a. Kum 1973-ah hetiang chi baw, lema 
tihdanglam an thawn leh bawk a. Heng tawlailirte hi an 
vak kual a. TV thlalákna an ken chuan thla leilung thlate 
an la a; chu chu leiah an lo thawn a. 


Apollo boruak lawng dang 

Kum 1969, November ni 12 khan Apollo 12 pawhin 
thla a han thleng leh a. Hemi tum hian Charles Conrad-a 
leh Alan L.Bean-a ten thla leilung an han rap a. An tumna 
hmun hi a hma kum hnih leh a chanvea Surveyor 3 lo 
tum tawhna hmun Oceanus Procellarum bul lawk kha a 
ni nghe nghe. Thla leilung kg. 34 zet an rawn hawn a. 


Kum 1970, April thlaa an kah chhuah Apollo 13-a 
chuang te, lames Lovell-a, John Swi, rt-a leh Fred Haise- 
ate chuan harsatna namén lo an tàwk hlauh mai a. Thla an 
pan mek laiin a khawlpui, Service module-a boruak 
thianghlim dah khawina báwm chu a puak keh ta hlauh 
maia. Thi ngei tura rin an nih laiin, vanneihthlak takin thlaa 
an tumna tur Lunar module chu oxygen lek kawlphetha 
petu atan an hmang thei tà hrám a. Ti chuan, thiaa tum ta lo 
chuan a rang a rangin lei, jan lo pan ding ta nal nal a, 
hrehawm nasa tak tuarid, ján lo kt leh thei hem a. 


Apollo 13 hnuah hian Apbllo'14, Apollo 15, Apollo16 
leh Apollo 17 te thawn an ni leh a. Mi pariatlaiin thla leilung 
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an han rap leh a. Kum 1972, December ni 7-a Apollo 17 an 
kah chhuah chu thlaa zin táwpna a lo ni ta rih a. Hemi tum 
hian Eugene Cernan-a, Ronal Evans-a, leh Harrison Schimitt-a 
te an chuang a. Cernan-a leh Schimitt-a te hian thla leilung 
an han rap a. Darkar 74 leh minute 59 lai an cham hnuah 
thla leilung kg. 113.6 lai nen hlawhtling takin an lo kir leh a. 
Ti chuan, Apollo project chu a lo tawp ta a ni. 


Apollo project hlawhtlinna avangin America rilru nà 
pawh hnai làk ang huaiin a dam ta. Amaherawhchu, 
Russia-in mihring tel miah lova thla leilung a han la thei hi 
hlawhtlinna ropui tak chu a ni ve tho. Hetiang hmang bawka 
mihringte zin phak loh planet dangte leilung lák theih a la nih 
ngei beisei pha tan chuan han ngaihnép chi a ni lo réng a ni. 


Apollo project chhung khan America chuan thla 
leilung kg. 365 zet an hawn 
ENSE a. Heng atanga an thil hriat 

EE tam tak chu Ja chhui chian 
| ngai a ni nain, thil chiang 
. tak pakhat chu, thla khi kan 
"atii M awmna lei leh planet 
Tita balung dangte ang bawkin kum 
maktaduai 4600 ral taa insiam a ni tih an hre thei a. Thla 
lo insiam dan chungchanga ngaih dan tlang [awn berah 
chuan, a tirah lei hi tun aia lian deuh hi a ni a, chu chu a 
lo keh a, chuta tang chuan thla hi a lo insiam ta niin an 
ngai. Tin, kum maktaduai 3700 ralta vélah khan tlangkang 
nasa tak a awm thin a, kum maktaduai 3000 ralta bawr 
vél khan a reh thawkhat ta niin an ngai bawk. 
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Thlaah awmhmun khuar an tum 

Kum 1972 December thlaa America mi Eugene 
Cernan-a leh Harrison Schmith-a te Apollo 17 hmanga han 
zin kha thlaa mihring an zin hnuhnung ber a ni ta rih a. A 
reh ta vang vang a, kum 1984 October ni 30 khan NASA-a 
an hotu James Beggs-a chuan kum zabi 21-na tir lamah 
chuan thlaah kir lehin, thla leilung hausakna hai chhuakin, 
van lam chanchin zir chhoh zél nan awm hmun khuar an 
tum thu a puang a. Kum 2004 khan, U S President George 
W. Bush-a chuan kum 2020 véla thlaah lunar base nei türa 
ruahmanna an siam thu a sawi bawk. Japan leh India 
pawhin kum 2030 vélah chuan thlaah awm hmun khuar 
antuma;chutiang bawkin Russia pawhin kum 2025 vélah 
chuan thlaah mihring thawn a tum bawk. 


Hetih lai hian, kum 2008 October ni 22-a India boruak 
lawng kah chhuah Chandrayaan-1 atanga an zirnaah 
September ni 24, 2009 khan NASA chuan thlaah tui a awm 
ngei a ni tih a puang ta ta tlat mai! Kum 2010 March thlaah 
pheichuana hmar tawpah var tam tak a awm ni tih an hmu 
chhuak ta bank, Nakin lawkah chuan thla khi an la dai dar 
hle dawn niin a lang ta. Ei rélna atan leh kháwl hmanga hna 
thawhna atan ni êng chakna an hmang ang a, tui leh var 
atangin bortak thianghlim ‘oxygen’ pawh an siam thei mai 
dawn ani. Thlaa tui hi ei leh in atan bákah huan thlai chawm 
nàn pawh an hmang thei ang. Thla khian tuamtu boruak 
‘atmosphere’ a neih ve loh avángin van pawh a thiang bik 
hie a; chu chu remchAnga hmangin, entlang tha tak takte 
bunin, ván lam chanchin an la zir ngei ang. 
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5 
PLANET CHANCHIN AN ZIR 


Ni heltu planet-te hi pariat an ni a: planet pakuana 
ni thin Pluto kha chu planet zinga chhiar tel a ni ta lo va. 
Planet zinga kan thenawm hnai zualte chu Mercury, 
Venus, Mars, Jupiter leh Saturn te an ni a. 





Ni heltu planet-te 


An én ve tho avangin arsi dangte ang tho niah mi 
tam tak chuan an lo ngai thin a, kei ni Mizo pi pute 
pawhin arsiah an lo ngai ve tho mai. Amaherawhchu, arsi 
dangte ang lo taka arrawmna a insawn zung zung thin 
avangin arsi vak vélho (wanderers) tiin an lo sawi thin a. 
Tanah phei chuan mahnia énna nei lo, kan awmna lei 
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ang thova ni héltute an nih dan chiang takin kan hre ta a. 
Mit lawnga awlsam taka hmuh theih an nih avangin 
hmakhawsáng atangin an lo zir tawh thin a; 
amaherawhchu, kan lei tuamtu boruak avang te, anmahni 
tuamtu boruak leh chhum avangtein duh ang takin hmuh 
chian theih an ni lo va. Ti chuan, van lam hun kan lo kai 


hnu chuan boruak lawng hmangin chiang zawkin an 
chanchin kan hriat belh thei ta zél a. 


Venus - planet zinga kan lei hnaih ber 
Planet- te zinga kan lei hnaih ber chu Venus 





"Vénus loli Matitier 2 
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tihbaiawm pui pui ‘dinosours’ ang chite kha la awmin 
an ring hial a. Thenkhat chuan, soda tuiin hmun tam tak 
chu a khuh niin an ring bawk. Thenkhat ve thung chuan, 
tui awm lohna hmun ro leh vaivut tamna niin an ring. 


Kum 1962, August thlaa America-in mihring chuan 
lohna boruak lawng Mariner 2 a kah chhuah chuan, hemi 
kum vék December thla ni 14 hian Venus chu km. 35000 
vél leka hnaiah a han thlawh pél thuak a. Mariner 2 
hlawhtling taka kah chhuah a ni hi America tán a hlu hle 
a, planet-te zirna kawnga Russia a lehpelh tánna angah 
pawh a ngaih theih a. He boruak lawng hian thlalákna a 
ken loh avang leh tum tura tih a nih loh avangin thil tam 
tak a han chhui lo va; a thil bat chhun erawh a pawimawh 
hle. He boruak lawng atang hian Venus chu tan hmaa an 
lo rin aiin a s4 hle a, thil nung awmna chi a ni lo va, a 
hipna a chak lo hle a ni, tih leh a vir muang hle a ni, tih an 
hre thei ta a. A hnua boruak lawng dangte atanga kan 
hriat dánin, ni vawi khat a hél chhuah chhungin vawi khat 
pawh a 'axis'-ah a vir chhuak hman lo, a lo ni reng mai a. 
Chumi awmzia chu Venus-ah chuan kum khat aiin ni khat 
a rei a nih chu! Chu chauh ni lovin planet dangte ang lo 
takin khaw chhak lam atangin khaw thlang lamah a vir 
tlat bawk. Chumi awmzia chu khaw thlang lamah ni a 
chhuak heh mai a nih chu! 


Russia pawhin Venus chanchin zir turin boruak 
lawng ‘Venera’ eng emaw zat a tir chhuak ve bawk a. 
Chung zingah chuan kum 1967 June ni 12-a a thawn 
chhuah Venera 4 chuan October ni 18-ah a tum ram a han 
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thleng a, lei lamah venus chanchin tam tak a rawn hrilh 
thei ta a. Boruak lawng chuan Venus tuamtu boruakah 
parachute hmangin thil zirna khawl a thlak thla a. He 
khàwl hian boruak chi khat Carbon dioxide a tamzia leh 
boruak nemna chu kan lei tuamtu boruak nemna aia a 
nasatzia a han chhui chhuak a. Venus-ah tui a awm loh 
dan leh thil nung han awm theihna chi a nih lohzia a han 
chhui chhuak a. Vanduaithlak takin Venus a thlen hmain 
a keh sawm ta hlauh va, chanchin dang a rawn thawn 
thei ta lo va. Eng pawh ni se Venera 4 hlawhtlinna hi 
Russia tan mai ni lovin khawvél tan thil chhinchhiah tlak 
tak a ni. 


Kum 1969, May thla khan boruak lawng pahnih 
Venera 5 leh Venera 6 pawhin Venus tuamtu boruak chu 
a han thleng ve leh a; amaherawhchu, minute 50 chhung 
lekin hna thawk thei lovin a keh chhe ve leh a. 


Vanneihthlak takin, kum 1970, December ni 15-a 
Russia boruak lawng Venera 7 chuan Venus han thlengin 
a han tum thei ta hlauh mai a, thil tam tak a han zir thei ta 
ani. A kháwl chuan Venus tuamtu boruak zaa sawmkua 
(90%) zet chu Carbon dioxide a ni tih leh a tuamtu boruak 
nemna (pressure) chu kan lei tuamtu boruakin a nemna 
alin a lêt sawmkua laiin a nasa zawk a ni tih a han hre 
ghiang ta a. A lum zAwng pawh 475°C lai a ni tih a han 
hre ta ani. 

"Veriera 7 hi kan les tam chhawnah a han tum a. Ni 
lam chhawn anih loh avangin a thim lam emaw zan lam 
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emaw kan ti thei ang. Kum 1972, July thla khan Russia 
boruak lawng bawk Venera 8 chu a chhun lam, ni lam 
chhawnah a han tum ta thung a. Chu chuan chhûn leh 
zan lum zâwng a danglam vak loh tih a han hmu chhuak 
a. Hetia chhûn leh zan boruak a danglam vak lohna chhan 
hi a tuamtu boruak chhah leh bit vang niin an ngai ber. 


Kum 1975, October thlaa Venera 9 leh Venera 10 an 
thawn lehte chuan thlalakna tha tak an keng ta a. Thlalak 
atang chuan lung rualrem lo leh ki téng tüng tam tak a 
leilung pawnlangahte chuan a awm khup mai a ni tih pawh 
an hre thei ta a. Chung lungte chu he leia tlangkangin a 
vawrh chhuahte nen hian an inang thawkhat hle a. 


Hetia Russia-in Venus leilung awmdan a zir lai hian 
America chuan a tuamtu boruak leh chhum awmdan a lo 
zir ve reng bawk a. Kum 1974 February thla khan America 


GC S 





Pioneer - 2 


64 | VAN LAM HUN (SPACE AGE) 


boruak lawng Mariner 10 chuan chhum thlá han lain 
chhum kal dán te a han zir a, ni li chhungin chhüm chuan 
Venus chu an hél chhuak hman a ni tih an hre thei ta a. 
Chhumah te chuan thil nawi tam tak a awm a ni tih pawh 
thlalak atang chuan an hre thei ta bawk a. 


Kum 1978, December thla khan America boruak 
lawng Pioneer - 2 chuan tui thür chi khat, sulphuric acid 
tam tak Venus tuamtu chhümah chuan a awm a ni tih a 
han hmu chhuak bawk. Ti chuan, boruak lawng an 
thawnte avangin Venus chanchin pawh a tlángpui chuan 
kan hre thei ta. 


Kum 1990 May ni 4 khan America chuan Venus 
bawk zir turin boruak lawng Magellan a káp chhuak a. 
He boruak lawng hian August ni 10-ah a tum ram a han 
thleng a. Radar thlalákna hmangin Venus leilung 
awmdána han zir a. Lei ang tiat vél a ni nain kan lei anga 
leilung che vêl a awm vak lo va, tui a awm loh avangin 
leiing pawnlang luangral ang chi pawh hmuh tur a awm 
Jo va, a leitung pawnláng sat zawng hi 475°C a ni tih kan 
Wat belh asp, 


Mercury - Planet zinga Ni hnaih ber 
Ni hélgite zinga pi hnaih ber chu Mercury a ni a. Ni 
v purs pei ah pawh a har hie. Kum 1960 bawr 


qa aada? 





ani. ea nan Gul ee 
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a awm a nih chu! Entlang tha tak nena an lo hmuh thin 
danin Mercury hi thla nen a inang hle a ni àwm e. 


Kum 1974 khan America boruak lawng Mariner 10 
chuan hnai té atangin a thlà a han la a. A thlalak chu thla 
nen a inangin thla leilung pawnlang ang maiin a khuar 
ve chuk mai. A leilung pawnlanga awlsam taka han 
hmuh mai theih leh rilru la peng hmasatu chu phaizawl 
bial kulh mai, Caloris Basin an tih chu a ni a. He phaizawl 
hi a laia tehin km. 1400 lai a tling zu nia! A lan danah 
tlangkang avanga lo insiam ni ngei tur a ni. Mercury hi 
planet dangte nena khaikhin chuan a té bik hle nain a 
muk ém ém a, a leilung chhungril tam zawk phei chu 
thir hlawm muk tak niin an ring. 





Mariner - 10 leh Mercury 


Kum 2004 August ni 3 khan NASA chuan boruak 
lawng Messenger chu Mercury zir turin a kap chhuak a. 
Kum ruk chuang a thlawh hnuin kum 2011 March ni 18- 
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ah a tum rama han thleng thei a. Meesenger hian km 200 
atanga km 15000 vêl atangin Mercury hi a hél a, a leilung 
chanchin leh a hipna te leh a leilunga bawihlo awm te a 
zir a. Mercury leilungah hian potassium a tam a ni tih 
pawh kan hre thei ta a, a lum zawng pawh 185 atanga 427 
Celius a ni tih kan hre thei ta bawk. 


Mars-ah thil nung an awm em? 

Ni héltute zinga ni hnaih lam atanga chhiara palina 
chu Mars (Sikeisen) a ni a; kan lei dawt chiahah ni a hél 
ve a. Kan lei khing phél tiat niin, thla té reuh té té pahnih 
Phobos leh Deimos a nei a. Planet zinga kan lei aia ni 
hnaihte - Mercury leh Venus-te chu an sát ém avangin 
thil nung an awm thei ang tih rin chi a ni lo va. 
Amaherawhchu, kan lei dawt chiaha ni héltu, Mars hi chu 
mawnun ih leh a tak takah pawh thil nung awrn vea rinna 
nae algawm tawh thin a, Chu vangin, planet dang 

wng alin achanchin hi chiang zawka hriat a chakawmin, 
dh cuan vin Inn chanchin zirmite rilru la 
bertu a nia. 


‘Entlafig tha tak nena en chuan Mars khi kan awmna 
o sei ania; Tuamtu boruak pawh pan te. a nei 
veu; A | ih chuan chhémte pawh a ins 
ve thin. Kan lei ang bawkin a chhim tawp leh hmar 
tawpah vur tláng lian tak tak a awm ve bawk. Thlaler 
hmun ro sen huam mai bul véla thil dum inphan duar 
mai, a chánga rawng danglam thinte chu hnim hring an 
ni ngei ang, tih rin loh rual a ni lo. Thenkhat chuan tui 
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lakna kawng ang takte pawh an hmu a. Hélai hmuna 
chéngte hian vur tlang lian pui pui atanga lui lo luang 
chu a kawngte siamin, an thlai chawm nan an hmang a ni 
ang em, tih te pawh a ngaihtuah theih rum rum mai. 





Mariner - 4 leh Mars(Sikeisen) 


Kum 1965 khan America boruak lawng Mariner 4 
chuan hnai té atangin thla a han la thei ta hlauh mai a. 
Chu chuan hun rei fe ata tawh mihring awm ve ngeia 
beiseina nghet tak chu a tihniam ta tlat mai. Chuti chung 
pawhin hnim hring emaw, lungsam emaw tal chu a awm 
ngei an la beisei viau tho va. Eng pawh ni sela, tui kawng 
ni Awm taka lang thinte kha tui kawng ni lovin tek 
(meteorites) tlain a den avanga khuar sei tak tak lo insiam 
a ni tih an hre thei ta a. 
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Mariner 4 hian a tuamtu boruak chu kan lei tuamtu 
boruak aiin a lét zain a muk lo zawk a, a pawnlang 
boruakin a nemna pawh kan lei pawnlang atanga km. 
30-a sánga boruak nemna nen a intluk tih an hmu chhuak 
bawk. Chuti ang boruak dëm leh thàwlna hmun chu a 
vawt hle a, chhüm pawh a insiam thei zen zeh dawn lo 
tih a chiang mai. A tuamtu boruakah chuar Carbon 
dioxide a tam ber lehnghal a; chuti ang dinhmunah chuan 
thil nung lian deuh chite chu a awm theih a rinawm lo 
zawk mah ta a ni. 


Mariner 4 hnuah hian Mariner 6 leh Mariner 7 te 
pawh thawn an ni leh a; hnaite atangin thlà an han la a. 
Heng atangte pawh hian thil nung han awmna chi a ni 
lovin an ring deuh deuh va. Nimahsela, heti chung pawh 
hian acientist thenkhat chuan nungcha eng emaw tak chu 
a awm an la ring ta tho mai. 


Kum 1971, November ni 13 khan Mariner 9 chuan 
Mars a han thleng ve leh a, hnaité atangin a han hél pap 
pap a. A tirah chuan thli a lo tleh avangin Mars héltu thlate : 
Phobos leh Deimos thlá a han la phawt a, thlipui a reh hnu 
chuan Mars thla chu a la ta a. Tlangkang hnuhma tam tak 
à thlalákah chuan a lang a. Tlangkang pakhat, Mount 
Olympus phei chu a zau zàwng, a laia hawlh tlangin km. 
600 leh a san zawng km. 25 lai a ni a; solar system-a 
tlangkáng zingah a lian ber a nih an ring hial a. 

Mariner thiaiak hian lei atanga an hmuh thin khawi 
lai emawa thil rawng inthlak, thlai ni ngeia an lo rin thin 
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chu thlai ni lovin vaivut thliin a len avanga lung dum lo 
lang thin a ni tih a tichiang ta a; tui kawng ni áwm tak an 
hmuh thinte pawh a entute ngaihbelna mai a ni tih min 
hrilh ta bawk. 


Kum 1975 khan America chuan boruak lawng 
pahnih Viking 1 leh Viking 2 a tir leh ta a. Viking 1 hi 
August ni 20-ah an káp chhuak a, Viking 2 hi September 
ni 9-ah an káp chhuak thung a. Boruak lawng pakhatah 
hian bung hnih a awm a. A bung khat Orbiter chu Mars 
lo hél kual tura an ruahman a nia, thlà a lo la reng ang a; 
chutih laiin a bung leh lam Lander thung chu Mars-ah 
han tuma enchhinna eng emaw zát ti tura ruahman a ni 
thung. Hemi hma hian Russia boruak lawng chu tum tura 
tirh alo ni tawh a. Amaherawhchu, vánduaithlak takin a 
tum dawn hnaihah, rin phák loh khawpa thlipui nàin a 





Viking Lander 
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nuai vak mai 4, a tum thei ta lo va. Hetiang thil a lo thlen 
tawh avang hian han tum chiah chu thil harsa leh 
huphurhawm tak a ni tih an hre làwk a, ngun takin 
Mariner 9-in thla a lák tawhte kha an zit a. 


Ti chuan Viking pahnihte Lander tumna tur atán 
chuan hmun záw] leh rualrem tha lai bera an ngaih chu 
an thlaug ta a. An fimkhur tehlul nen, Viking 1 Lander 
chu a tumna tura an ruata tum a tum laiin a rualrem lo 
hle a ni tih an hmu chhuak leh ta thut a, a tumna tur pawh 
an thlak leh ta chk chük a. July ni 20, 1976 khan phaizawl, 
Chryse an tih hmunah chuan a tum thei ta hram a. He 
phaizawl hi tan hmaa Mars leilung a hnâwn deuh laia 
tui luanna thin niin an ngai. Viking 2 Lander chu 
September ni 3-ah a tum ve leh a. 


Viking-te hian thlalakna tha tak an keng a, chung 
thlalakna hmang chuan ram leilung thlate pawh an la a. 
Kan lei atanga a sena a Lama chhan ni Awma an lo rin 
lawk pawh a Jo ni ngei a, thir tuiék ‘Tron oxide) a tamzia 
pawh an hre chiang lehzual ta a ni. 


Kan hriat chák ber zawk, thil nung hnuhma hmuh 
tura awan tato thung. Hnim a awm lo a nih don 
riyngcfia Kaw ha àwnlanga 
Leger talk ajange Han beet Heh ngei tur 
€. Amsherawhichu, Viking thtalakte ngunthlük 
tat dn. 1 Map cuida sawi loh, an 
NASA dass kum 1998 oe ni4 SS boruak 
lawng Pathfinder chu Mars-a tum turin a kap chhuak a, a 
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kum leh July ni 4-ah tluang takin a han tum thei a. Kum 
1976-a Viking boruak lawng an thawn hnua research 
mümal tak ti tura an thawn lehna a ni a, sénso tlém zawka 
boruak lawng thawn kawnga an hmalákna hmasa a ni 
bawk. Pathfinder thil hmuh atang hian hmakhawsángah 
chuan Mars-ah hian tui a lo awm ve tawh thin niin a hriat 
a; amaherawhchu tên ang dinhmuna a lo awm tanna pawh 
a rei lo berah kum tlüklehdingàwn 1.8 nia ngaih a ni. A 
leilung pawnlang chu kan awmna lei nen an inang viau 
va, a chhungril chu thir sakhat (metal) km 1300 atanga 2400 
nia hriat a ni. Pathfinder hian Mars leilunga vak kual tur 
Sojourner a keng tela, hei hian boruak awm dán zirin, 
leilung te la khàwmin a zir a, a hlawhtling hle. 





Pathfinder 


Kum 2008 Juneni 10 khan NASA chuan boruak lawng 
Spirit chu Mars zir turin a kap chhuak a, a hnu lawk July 
ni 7-ah Opportunity a káp chhuak leh bawk. Spirit hian 
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January ni 4, 2004-ah Mars a han thleng a, Opportunity 
hian January ni 25, 2004-ah a thleng ve leh a. 





Spirit 


An boruak lawng kah chhuahte hi ni 90 chhung vél 
Mars leilung chanchin zir chiang tura tih an ni nain ni 
2400 lai mai vak kualin hnaán thawk a, robot changkáng 
tak hmangin an tumna hmun atanga thui tak tak te an 
vak kual thei a, Spirit leh Opportunity-te hian 
hmakhawsAnga Mars dinhmun chiang lehzualin min 
hriattir a, HmAnlai chuan tuipui te pawh a lo awm ve tawh 
ngei niin hriat a ni a, thil hungte awm theihna dinhmunah 
alo ding t&wh niin an ngai. Kum 2010 March thla atangin 
Spirit khawl chuan signal a rawn thawn ta lo va, a reh ta 
vang vang a, Oportunity erawh a hnu rei fé chhung a la 
nung thung a. Spirit leh Oportunity-te hian lei lamah 
thialak tam tak an rawn thawn a, Mars chanchin kan hriat 
belh tam hie. 
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America bawkin kum 2007 August ni 4 khan boruak 
lawng Phoenix chu Mars hmar táwp lam zir turin a káp 





Opportunity 


chhuak leh a. He boruak lawng hian May ni 25, 2008-ah 
a han thleng a. Mars hmar tawp rama boruak lawng thawn 
hmasak ber a ni a, a leilung awmdan te, tui a awm leh 
awm loh te leh thil nung awm leh awm lo te a han chhui 
ber a. Mars hmar tawp ramah hian var a awm tih a han 
chian a, thil nung chi khat bacteria awm theihna tura 
bawlhlo mamawh ang pawh a leilungah hian a awm tih 
hriat a ni ta bawk. 


America boruak lawng Reconnaisance Orbiter 
chuan kum 2006 atang khan Mars a thlawh hual tan tawh 
a, hmun hrang hrang thla a lákte chu leiah a rawn thawn 
zéla. A thlalák atang chuan Mars-ah hian tan dinhmunah 
pawh tui a awm a ni tih an hre thei ta a. August ni 4, 2011 
khan NASA scientiste chuan hmun hrang hrangah tui 
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luang an hmuh thu an puangzár ta a. Heng tuite hi chi 
tui, al tak niin an hria. A tlangpuiin hmun lum lai, Ni 
hnaih laiah an hmu deuh ber a. Hetia tui luang te hial an 
hmuh takah chuan scientist hote an phürin, thil nung 
awm theihna a nih an rinna a tizual hle. 





Reconnaisance Orbiter 


Mars hi planet zinga kan thenawm hnai a nih mai 
bakah thil nung awm theihna nia rinna lian tak a awm 
avangin planet-ho zingah chuan rilru la ber a ni a, America 
pawhin a chanchin chiang leh zuala hriat tumin a bei 
ngawrh hle. Kum 2011 November ni 25-ah America chuan 
planet dang zir tura boruak lawng a thawn chhuah tawh 
zinga a lian ber leh changkáng ber, hmanraw changkáng 
tak taka thuam Curiosity chu Mars lamah káp chhuakin, 
he boruak lawng hian August ni 6, 2012-ah a han thleng 
a. Mars leilung pawnlang leh chhungril te hmanraw 
hmanga la kháwmin a nihphung ngun takin a zir a, 
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hmakhawsánga sik leh sa dinhmun te, thil nung awm 
theihna a lo nih thin dán emaw, tàn dinhmunah pawh 
thil nung a awm leh awm loh te, thil nung awm theihna 
tur a nih leh nih loh te a zir zél a. A rei lo berah ni 686 vél 
tal chu thil zir hna thawk tura ruahman a ni a. 





Curiosity 


Jupiter - Planet zinga lian ber 
Mars dawta planet dang 
awm chu Jupiter (Hrangchhuana) 
a ni a. A awmna a hlat ëm 
avangin hun rei tak chhung chu 
achanchinanhre tlém hle. Ngun 
taka zirtute chuan ni (sun)-a 
awm ang chi boruak chi hnih 
hydrogen leh helium tam tak a 
awm ve avangin arsi leh planet 
inkâr dinhmunah a awm niah an ngai. A tuamtu chhüm 
rawng hrang hrang inthuah tup maite chu a mawi hle. 





Jupiter 
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Scientist thenkhat chuan hun rei tak kal taa kan lei awm 
dàn angin, nuna lo intan theihna turin muangchangin 
Jupiter boruaka bawlhlote (chemicals) chu an inlümlet 
mek niin an ngai bawk. 


Chhüm chhah tak km. 1000 vél laiin a tuam avangin 
aleilung awm dán hriat chian a har hle a. A tuamtu chhüm 
chhah tak chu a leilung depah phei chuan a bit ém ém a; 
tui tam tak a pai bawk niin an hria a. Chhüm hnuaiah 
chuan hydrogen tui tam takin a pawnláng hmun tam tak 
chu a khuh a. Chumi hnuaiah chuan a chhungril, kan lei 
ang tiat léng lawng, lung chang tak awmin an ring. 

Kum 1973, December thla khan America boruak 
lawng, Pioner 10 chu Jupiter hnaih takah a han thlàwk a. 
A kum leh December thlaah pawh America boruak lawng 
bawk Pioner 11 chu hnai takah a han thlawk leh bawk a; 
chanchin kan hriat belh ta zél a. Kum 1977-ah America 
chuan boruak lawng pahnih Voyager 1 leh Voyager 2 a 
kap chhuak leh a. Voyager 2 hi August ni 20-ah kap 
chhuakin, Voyager 1 hi September ni 5-ah a kap chhuak 
thung a. Voyager 2 hian July ni 9, 1979-ah Jupiter a hnaih 
lai ber a han thleng a, Voyager 2 hian kum 1979 vék, March 
ri 5-ah Jupiter a hnaih lai ber a han thleng thung a. Heng 
boruak lawng pehnihte phei hi chuan chanchin tam tak 
min rawrlirilh thei ta a. Tan hma atanga an lo hmuh thin, 
a tuamtu chhuma a sen-lai bik, red spot an tih mai chu 
eng dang ni lovin.chhüm inherh vêl avanga lo insiam a 
ni tih kan hre ta a, Hei bákah hian lei atanga an hmuh 


PLANET CHANCHIN AN ZIR 77 


theih ngai réng réng loh thil kual dal tak, Jupiter hual 
véla awm chu an hmu chhuak ta bawk. 





Jupiter heltu thlate 


Voyager 1 thlalak atang hian Jupiter héltu thlate 
chanchin pawh eng eng emaw chu kan lo hre thei ta a. Jupiter 
thla pakhat Io-ah chuan tlangkángte pawh a awm ve thina, a 
leilungte pawh kat (sulphur) leh chi a awm avangin rawng 
eng leh serthlum rawng ang deuhvina lang thina ni, tih pawh 
hriat a lo ni ta. Hei bákah hian Jo hi chhüm chi dang, Sodium 
chhümin a bawh reng bawk. Jupiter héltu dang Callisto leh 
Ganymede-ahte chuan ték (meteorite) den khuarte leh var 
awmna hmunte pawh an han hmu a. Jupiter thla pakhat 
Eutopa chu var khal leh lei hnuai tui awmna, thil nung pawh 
awm ve theihna hial tur niin a thlalak atang chuan a ngaih 
theih a. Hei bákah hian Jupiter héltu thla pathum Adrastea, 
Metis leh Thebe te hmuh chhuah belh a ni bawk. 
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Saturn - Thla 20 chuang nei 

Boruak lawng thawn chhuah zinga 
turn: — hnaivhan thleng hmasa 

Plonest 11. a ni. He boruak 






10 pawi Siti finalalthan thiawkin a thla tea-han la 
ve 


America boruak lawng bawk, Voyager 1 leh 
Voyager 2-te chuan Jupiter an pelh hnuin, an zin kawng 
an zawh zêl a. November, 1980-ah Voyager 1 chuan 
Saturn bul lawk a han thleng a, a kum leh August-ah 
Voyager 2 pawhin a han thleng ve leh a. Saturn hi a rawng 
a lâr lo deuh a, chhüm a che nasa lo deuh tih mai lovah 
chuan Jupiter nen an inang hle. Saturn hi zungbun ang 
mai thil kual chhah takin a hual vêl a, a mawi hle. He thil 
kual mak tak mai hi lung náwi chhiar sen loh lêng velin 
an siam a ni á. Voyager thlalak atanga a lan danin he thil 
kual hi lot Gaam tak inbelh kháwm a ni tih kan lo hre 
‘thei leh ta a, a pawn ber phei chu hruizén inherh chuat 
ang maiin a inkerh a; Saturn-ah hian thlipui na tak mai, 
darkarkhata km. 1800 Iaia na a deh thin a. Heti anga thli 
na hi planet dangah a awm kher fo vang. 
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Lei atanga an hmuh theih ngai réng réng loh Saturn 
héltu thlate pawh Voyager hian a han hmu chhuak a, 
Saturn chuan a tlém berah thla 20 lai a nei tih kan lo hre 
thei ta. Saturn thla zinga a lian ber Titan phei chu planet 
Mercury aiin a lian zawk mah a. A tuamtu boruakah 
nitrogen tam tak a awm a. Nitrogen boruak chu khaw 
vawt lutukin a titui a, ruah angin a sdr ve thin a ni tih te 
pawh kan lo hre leh ta zêl a. 





Saturn leh a heltu thlate 


Kum 1997 October ni 15 khan NASA boruak lawng 
Cassini chu Saturn héltu thla Titan thlawh huala zir turin 
tirha nia. He boruak lawng hian European Space Agency 
boruak lawng siam Huygens chu Titan leilung zir tur a 
phur tel bawk a. Cassini hian Titan hélin, a thia te a la a, 
kum 2017 thleng hna thawk tura ruahman a ni a. Huyes 
boruak lawng erawh hi chu Cassini boruak lawng atanga 
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thlawk chhuaka Titan leilunga han tum tura tiha ni. Titan 
hian tluang takin January ni 14, 2005 khan Titan leilung a 
han thieng a. Ruahman lawk aia rei mah a thawh tur ang 
thawkin, Titána boruak nemna leh boruak lum dán te, a 
tuarntu boruak chungchangte minute 90 chhung lei lamah 
a rawn thawn a. Titan boruak hi a vawh avangin tui 
pangngai a awm thei lo va, methane tui awmin, methane 
dil te pawh a awm thung a. Scientist thenkhat chuan 
hetiang methane tui atanga thil nung lo insiam chhuak thei 
chi hia awm theih mai ringin an ngaihven hle. 


Uranus chanchin hriat belh a ni 
Voyager 2 chit Zi a pelh hnuah thlawk zelin 
kum 1986, January thl khan | ranus atf. tek a han 
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thleng a. Uranus thla lain, lei lamah a rawn thawn a. 
Thlalak atang hian a tuamtu boruak rawng chu a 
hring a, boruak chi khat ‘methane’ tam tak a awm a 
ni tih a hriat theih a. A tuamtu chhüm chét vél dán 
ngun taka an zir hnuin Uranus hi darkar 16 chhungin 
vawi khat a vir chhuak niin an chhüt chhuak bawk. 
Chumi awmzia chu ni khatah darkar 16 a awm tihna 
a nih chu. 


Voyager hian Uranus chanchin dang pawh min hrilh 
a. Lei atanga hmuh theih rii riai, Uranus hual véla thil 
kual pakua, pan té té awm chu chiang takin a thla a han 
la thei a. Chu bákah chuan lei atanga an lo hmuh tawh, a 
héitu thla pangate bakah thla dang sáwm zet a han hmuh 
chhuah belh bawk. Heng thlaahte hian lei kak leh 
khuarkhurum thak tak tak te a awm a, thla pakhat 
Miranda-ah phei chuan khám km 5 laia sáng an hmu 
chhuak a. 


Planet hla ber Neptune 


Tunhmaa planet hla ber anga 
kan lo sawi thin Pluto chu 
planet pángngai zinga chhiar 
tel a nih tak loh avangin tanah 
chuan Neptune hi planet hla 
ber a ni ta. He planet, ni héltute 
zinga hla ber chanchin pawh 
Voyager boruak lawngte atang 
hian tlém azáwng chu kan hriat 
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belh leh a. A rawng a pawl deuh phétna chhan pawh a 
tuamtu boruakah methane a tam vang ani tih kan hre leh 
ta. Voyager 2 chuan Neptune lenzáwng pawh a hma aia 
dik zawkin min hrilh thei ta bawk. 


Boruak lawng an lo man mai thei 

Kan sawi tak boruak lawng Pioneer 10 leh Pioneer 
11, kum 1972-a an kah chhuahte kha planet-ho an thlawh 
pelh hnuah pawha thlawk zél tura ruahman a ni a. 





Pioneer 10 | 


Pioneer 10 khan kum 1986, October thla khan planet 
hie ber Pluto-in nt a htina kawng WAWI vel a ileng & 
kam 1989 April thla khan Pluto-in tga KA Kawal Mamme 
ber lai a thlawh pel a. Chuta tang chuan darkar khatah 
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mêl 30,450-a chaka thlawk zélin kum A.D. 34,593-ah arsi 
‘Star Ross’ a han hnaih hle ang. He arsi hi lei atanga light 
year 248,103-a hlaa awm a ni a; a hla vang vang hle mai. 


Ti chuan, thlawk zélin kum maktaduai 8 hnuah phei 
chuan arsi lian pui Tauras (Khiangtezawngzim) a han 
hnaih hle tawh ang. Mi tute emaw an lo awm a, an lo 
hmu fuh hlauh va, a zin kawngah an lo man emaw a 
khawlah chhiatna a awm emaw, van boruaka thil léng 
vélin a lo tibahlah te a nih loh chuan a zin kawng a 
chhunzawm zêl ang a, kum tlüklehdingáwn 5 a ral hnuah 
phei chuan kan awmna Thlasik Kawng hi a thlawh pel 
ang. Ti chuan, thlawk zélin arsi bawr tlàklehdingàwn 
tam tak awmna hmun, a zau zawng pawh kan chhui 
chhuah theih lohna lamah chuan a zin kawng a zawh tan 
chauh ang. 


Pioneer 11 pawhin Jupiter leh Saturn thla a làk hnuin 
Saturn ram a thlawh pél a, kum 1995 khan lei lam nena 
inpawhna signal a tawp ta a. Pioneer 10 ang bawkin a zin 
kawngah bahlahna a awm loh chuan hriat loh ram vàn 
boruak zau takah a zin kawng a zawh zêl dawn a ni. 
Pioneer 10 leh Pioneer 11-ahte hian alluminium 
rangkachaka luan phékah mipa leh hmeichhe lem an ker 
a, kanleiawmna leh kan solar system awmna hmun pawh 
chiang takin an tilang a. A zin kawngah hian lei piah lam 
miten an lo man fuh hlauh a nih chuan kan lei awmna hi 
an rawn chhui thei mai thei a ni. Mahse, lei mite thil ziah 
hi an lo hre thiam ang em le? 


84 | VAN LAM HUN (SPACE AGE) 





Porter 10 leh Ti-a an thil ker chu 


Voyager 1 leh Voyager 2 te kha kum 1977-a kah 
chhuah an ni a. An káp chhuak hnuhnung zawk nain an 
thlawk chak zaw'k a, kum 1991-ah Pioneer 10 leh Pioneer 
11 te kha an thlawh pêl a. Kum 2025 velah a kháw] kente 
chuan an hyiathiwh an chawihsan tawh ang a. Voyager 1 
hian Kei 40000 vel hnuah arsi AC+793888 awmna bul 
vèl a hari thleng’ang. A khaw!'kente hna thawh a tawp 
hrinah pawirarila thlawk zél ang a, väh boruak zau takah 
hian miring dangte an lo awm rüal'a nih chuan silver 
pheka te tawng chi hrang sawmruk zet mata chibai bükna 
thute, leh he leia'ti chi hrang-hrang te, timawi hmánlai 
ber atéinga tanlai ber chi an thunte chilo ngaithlain, kan 
let-awnine chiang take tihlannate chu an lo hmu ang a, 
mak tiin min rawn zawn chhuah an tum. mai thei a ni. 
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Amaherawhchu, chung hunah meuh chuan he leiah hian 
mihring an la awm a nih pawhin tana mihringte 
nunphung leh awmdán anga awm hi chu a ni tawh kher 
lovang le. 





Voyager 


Simeikhu 'Halley's Comet’ 

Kan solar system-ah hian simeikhu tam tak a awm 
a. Sangkhat dawn lai an chhui chhuah tawh zingah 
Halley's Comet hia lar ber àwm e. He simeikhu, kum 76 
danah a lo lang thin hi a lianin a éng ém ém mai a ni. 
Mihringten simeikhu kan hriat hmasak ber a ni. A hming 
hi kum 1705-a kum engzát danah nge a lo lan thin tih 
chhat chhuaktu, English arsi chanchin zir mi Edmond 
Halley-a hming chawia phuah a ni. Kum 1986 kha Halley 
Comet hian lei a rawn hnaih ber tum a ni a. Tichuan, kum 
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1986 khan Japan boruak lawng pahnih Sakigake leh Suisei 
te'n Halley's Comet laimu atanga boruak leh thil nawi lo 
phuh chhuak chu an han zir a. Russia beruak lawng 
pahnih Vega 1 leh Vega 2 te pawhin a lu lam km. 100,000 

ai bor ag Ag ara peel 





Simeikha Halley's Comet 


Kuni 1985, July thia khan Europe ram hrang hrang 
tangrual Biirtipean Space Agency chuan Halley's Comet 
chanclith zir turin boruak lawng Giotto chu an thawn 
bore Hé bGtuak lawng hian kum 1986 March 
Kén deka ii a han luhchilh ta a. Chu tia 

gll ep bawk nen an Fian intawk ta 
visi dh à let dhik flahfichlé: Dárk&r khatah km. 
940, 000 tata chakd NEW Ari si vii a, rifle mu'aiin a lêt 50 


n d hg pn 
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laiin a chak a nih chu! Hetia a thlawh pah hian thlà a la 
z&l a. Amaherawhchu, thil nawi lêng vêl chu a sut nasat 
têkêm avangin a laimu a thlen hmain a thlalákna a chhe 
ta a. Eng pawh ni se, a thlalák rawn thawn atangte chuan 
chanchin chiang zawk kan hre thei ta a. Hei simeikhu 
laimu hi alu lianpui a ang ber âwm e. A sei lai chu 
hawlhtlangin km. 15 a ni a, a táwi lai chu a laia 
hawlhtlangin km. 8 a ni thung. A laimu pawn chu 
meihawl dum ang hian a tuam a, chumi hnuaiah chuan 
var tlang leh Carbon dioxide leh bawlhhlawh nawi a awm 
a. Simeikhu laimu chu var tlang bal tak a nih mai chu. 


Arsi dang héltu planet 

"Ni khi arsi tlukleh ding awn tam tak zinga arsi naran 
pakhat a ni ve mai a. Chuti a nih chuan ni ang bawk hian 
arsi dang engemaw zat khian héltu an nei ve ngei ang tih 
arinawm hle. Amaherawhchu, ni véla inherte pawh kan 
la lire chiang lo hle a, chutih lai chuan hla lutuka awm 
arsite héltu han chhui chu thil har tak a ni. Hetiang arsi 
dang héltu planet-te hi sap tawng chuan extrasolar planet 
etnaw exoplanets tiin an sawi thin a. 


Kum 1992 khan kan awmna atanga light year 980 
véla hlaa arsi pakhat chuan héltu planet pahnih a nei tih 
hmuh chhuah a ni a; a pakhat zawk chu PSR B1257+12B 
tiin a hming an vuah a, Europe khawmual aia a let li véla 
lian a nia. Heng planets-te hi thil nung awmna chi a ni lo 
tih hriat a ni bawk. 
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Kum 2009, March ni 6 khan NASA chuan exoplanet- 
te chhui tur bik entlang chu van sáng boruakah a káp 
chhuak a, April ni 7-ah he entlang hian a awmna tur a 
han thleng a. He entlang hmanga chhuitu scientist-te 
chuan exoplanet 7 an hmu chhuak a, kan ni anga 
exoplanet eng emaw zát nei pakhat pawh an hmu chhuak 
bawk, Heng bakah hian exoplanet ni thei awm 700 lai an 
hmu a, chik zawka Ja zir chian erawh a ngai a. An chhát 
chhin dán chuan kan awmna thlasik kawngah hian 
eXoplanet, thil nungjawmha tura tui awm theihna, vawt 
lutak emaw Het bänk emaw ni 1o hi 1,00,000,000 lai 
satt dayeng zi mer 








Mayong huh oa aha ere. A 
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aingah Zarmina an vuah a. He exoplanet hi arsi Gliese 
peltu ania, tui awm theihna tur leh thil nung pawh 
wen thettina tur boruak lum lutuk lo leh vawt lutuk lo 
ela hrlatani a, kan lei aiin a lianin a rit deuh hlek a, 
ia Chak: zàwng a inang thawkhat a. Zarmina pang 
in Hian Gliese 581 arsi chu a chhawn reng a, a pang 

Gen dhifig erawh chuan arsi lam hi a hawi ngai lo 
ihung. Chumi awmzia chu, a pang leh lam chu chhün a 
ni [feng a, boruak pawh a lum êm ëm a, a pang lehlam 
chit a thim a, avawt thung tihna a nih chu. Scientist-te 
chuan Zarminaa chhûn leh zân inrina lai vêl boruak hi 
thil nung lo insiamna atána boruak tha tak a nih ringin, 
helai hmunah hian thil nung an lo awm tawh mai thei, 
tih beiseina an nei a, thil nung tana chén theihna a nih 
ngei an ring hle. 








Gliese 581 arsi hian kan Ni angin héltu exoplanet 
a nei ve a, paruk chu hriat chian a ni tawh nghe nghe a, 
kan solar system nen inang hlea hriat a ni a, heng 
exoplanet-te hian hél lehchháwngtu thla te pawh nei ve 
ngeia rin a ni bawk. California University-a Zarmina 
hmu chhuaktu zinga an hotupa ber phei chuan 
Zarminaah hian thil nung an awm ngei ang tih a rinhleh 
loh thu a sawi hial nghe nghe. Eng pawh ni se a awmna 
a hlat ém avangin eng nge dik ber tih finfiah tur chuan 
hun'a là duh deuh dawn a ni. 
` Kum 2011 February ni 1 khan Kepler Telescope 


hmanga zirtu scientist-te chuan kan solar systema Ni anga 
héltu nei arsi an hmuh chhuah thu an puang a, arsi 
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Kepler - Yi arsi teh a heltu exoplanet-te 


hmingah hian Kepler-11 an vuah a. He arsi hi kan awmna 
atangg light year 3000 vêla hlaa awm a ni a, a héltu 
exoplanet-te hi lung leh gas inpawlhin a siam a ni a, kan 
lei. aja Han eee pafuk chu a hre chiang tawh a, a dang 
anzawn! belh mek bawk. Engpawh ni se, heng exoplanet- 
te, hi dn an awmna han chhfitin thil nung awm theihna 
turah an gai lo thung. 


Expplanets hi an hmah chhuah belh zêl a, hriat 
ah kom 2012 chhung ngawt pawhin pali hmuh 
balh gini a. An hmuh chhuah zinga pakhat chu 

kac tina ajange atsi hnai berte zingà mi Alpha 

GA denen deen a 
ni. He exoplanet hi a sat êm avangin thil nung awm 
theihna chi a ni lo va; amaherawhchu Alpha Centaury 
hélta dang fa huh chhuah loh a Ja awm ngei an ring. 


6 
THLA LEM 


Kan awmna lei hi thla (moon)-in a hél tih kan hre 
theuh âwm e. Mihring siamchawp, kan awmna lei hél 
tura an kah chhuahho hi thla lem ‘artificial satellite’ an ni 
a. Bung hnihnaa kan sawi tawh angin thla lem hmasa ber 
chu kum 1957, October ni 4-ah Russia-in a káp chhuak a; 
chu chu van lam hun lo intanna a ni kan tih tawh kha. 
Mihring chuanna boruak lawng kah chhuah a nih hian a 
lár hle thin nain mihring an thawn hi chu boruak lawng 
leh thla lem an kah chhuah tawh zawng zawng chhüt 
chuan tlém tak a ni. Kum 1980 thlenga khawvél ram hrang 
hrangin thla lem leh boruak lawng an kah chhuah zawng 
zawng kha a vaiin 2500 chuang a ni a, chung zingah chuan 
mihring chuanna boruak lawng chu 76 chauh a ni. 


Tanah hian ram hrang hrang thla lem 3000 chuang 
daihin kan lei an hél mek a, chung zinga 560 vél chu 
tangkai taka hman mek an ni. Thla lem tam tak chu lei an 
hélna kawng atanga la sawnin lei tuamtu boruakah kan 
raltir an ni a, chuti chung pawhin tanah hian thla lem 
hman tawh lohte leh thla lem leh rocket leh boruak lawng 
keh them tam tak an la kat nuk nuk a. US Space 
Surveilance Network-in an chhüt dánin kum 1957 atanga 
kum 2012 thleng khan thla lem leh hetiang keh them van 
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boruaka lenig vèl hi 26000 chuang a ni tawh a, chung 
zinga 8000 aia tam chuan.tfinah hian van sáng boruak 
afaingin Jei hi an hél reng a à ni. 


Thla leinin lei #fisfdanhi thil mak ang reng tak a ni 

a. Hat kmâwrah lung té nghet takin thlung ila, hrui 

lehlamah chuan chélhin han vir vak ila, lung tê 

Cette hrui 

aeuum 

mal ang. Tiba lemin kan lei a hel dën pawh hi 

g detih'hi a 'ni'&, kan lei chhuahsan tuma tan a Jak 

laitn kan lei htpna hrui fei tak chuan a lo pawt tlat a, a tal 

chat thei bawk si lo va. Ti chuan, leia tla si lo, tal chhuak 
thei si lóvin lei a hel ta a ni. 

Thla lemte hian lei an hél dán azir te, an awmna sán 
dán azir te, an hman dán azir tein chi hrang hrangah then 
an ni a. A awlsam záwngin an hman dán atangin then 
mai ila a tha Awm e. 


Inbiakpawhna thla lem 

Inbiakpawhna, thu thawnna, radio leh TV 
programme thawn chhawn nana hman thla lemte hi 
Comuttunitation Satellite an ni a. Russia thla lem Sputnik 
1 khan radio transmiter chu a keng tel nain kum 1958-a 
Arerita thla leti kah chhuah pakhat Score (Signal 
Communication ‘by: Orbiting Relay Equipment) kha 
inbiaktpavwhna thia lem hmasa ber kan ti thei ang. He thla 
lén hls dit naban thu ibiwn lo dawngin lei lamah a 
thawn: chhawng teh thei-dHetih Joie US President 
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Eisenhowver-a chuan khawvél ram hrang hrangah 
Christmas lawmpuina thu puan chhuah nan a hmang 
nghe nghe a ni. 

Thla lemte hi an awmna a san avangin hmun kar 
hla zawk inbiak pawh nan a tangkai dawn bakah thirhrui 
tel lova hmun hla tak taka mi han inbiak theih ta mai chu 
sum sén pawh a tlém zawk ngei ang tih ngaihtuahna a lo 
awm chho ta zél a. T.V. programme thawn nante leh ram 
vénhimna lamahte hlei hlei a tangkai dawna rinna lian 
tak a lo awm ta a. Kum 1960 a lo nih chuan America chuan 
a rama sipai hmun hrang hranga awmte inbiak pawh 
theihna turin thla lem Courier chu a kap chhuak ta a, 
tangkai pawh a tangkai hle. Thla lem dang Echo 1 leh 
Echo 2 pawh kum 1960 leh kum 1964-ah America bawkin 
inbiak pawh nan a kap chhuak bawk. 


Thla lem tangkaizia hriain kum 
1962 July ni 10-ah thla lem dang 
. Telstar’ chu America bawkin a 
kap chhuak leh a. He thla lem 
phei hi chu ‘America atanga At- 
lantic tuipui péla radio leh T.V. 
programme thawn chhawnna 
atana hman a lo ni ta hial a. 
, Telstar bakah hian thla lem dang 
i igo te" Relay an tih pawh hemi kum 
vll December KÉ an kap chhuak bawk a; a thawh 
dan pawh Telstar nen a inang hle. He thla lem hi kum 
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1963 November ni 22 atangin Pacific tuipui péla TV 
programme-thawn nån an hmang ta a ni. 

Heng thla lemte hi tangkai hle mah se, duhthusam 
lohnaa la awm tlat mai. Dárkár thum chhungin lei vawi 
khatan hél chhuak zél a. Leia a khàwl pui awmna atanga 
an lan theih jai chauha hman theih an nih avangin lei pang 
leh lama an awm lai chuan hman theih an ni lo va; chu 
vangin duh hun hunah inbiakpawh theih a ni lo va, a 
buaithlak ang reng hile a. Ti chuan, he harsatna sukiang 
tur hian tan an la leh ta char char a. 


Thla lem hi a awmna a hniam chuan lei hél thei tur 
chuan chak taka a thlàwh a ngai a, a awmna a san poh leh 
a kal muan a gai thing a. Km. 35,900-a sanga dah theih 
phei chuan lei vir rualin lei a hél thei dawn a ni. Chumi 
awmzia chu, Aizawl chung záwn km. 35,900-a an dah 
theih chuan lei vir rual chiaha a kal ve avangin Aizawl 


"e D 
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chung zAwnah a awm reng dawn tihna a nih chu. Englai 
pawha hman theih tur chuan chuti ang thla lem, awm 
hmun sawn lo ang mai chu a tangkai dawn a ni. Hetiang 
thla lem kal kawng, km. 35,900-a sáng hi 'geostationary 
orbit’ an vuah a, hetiang thla lem hi ‘geostationary 
satellite' an vuah. 

Geostationary orbit-a thla lem dah chungchang hi kum 
1945 khan Arthur C.Clarke-a'na thawnthuaha lo ziak tawh 
a. Lei atanga km. 35,900 atang chuan kan lei hmun thuma 
thena hmun khat hi a lang thei a. Thla lem pathum inkar 
hlat dán inang chiahah 
han dah thei ta ila, lei 
pum pui chu an tuam 
pha dawn tihna a lo ni 
a. Kum 1964, August ni 
19 a lo nih chuan 
America chuan thla lem 
Synom3chulei vir rual 
chiaha kal ve thei turin 
Syncom 3 geostationary orbit-ah 
chuan a han dah thei ta hlauh mai le. Vanneihthlak takin 
Japan rama khawvél intihsiakna ropui Summer Olympic 
an nghah kum a lo ni hlauh bawk lehnghal a. Ti chuan, he 
thla lem kal tlang hian Japan rama an infiam lai chu America 
mipui chuan an tapchhak zàwl atangin an lo thlir thei ta 
reng mai! Hma la chho zélin khawvél ram hrang hrang 
tangrual Intelsat (International Telecommunication Satellite) 
Corporation hial an lo din thei ta. 
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Khawvél huap inbiakpawhna thla 
lem Intelsat hmasa ber Early Bird’ 
‘ehu kum 1965 April ni 6 khan kah 
t chhuah a lo ni ta a, telephone 
channel 240 leh T.V. channel 1 a 
awm a. Kum 1967 chuan Intelsat 
1 thla lem pathum lai Atlantic 
tuipui leh Pacific tuipui chungah 
dah a lo ni a, kum 1968-ah phei 
chuan Atlantic tuipui, Pacific 

sippi | leh India tuipui chungah 








Intelsat Til blh lemte chu an dah 
taa; khawvel hmun hrafig hilang atangin kaninbe tawnin 
T.V. programme kan inth Ww thel ta ia, Hemi ben 
hian Intelsat IV te, Intels wiintelsat V-te a haaa 
mite thlák turin an kap chiwi a. Kum 1984 leh 1985: 
a an han dah Intelsat d K ihi 
telephone channel 30 Awam 


thei ta. 


Inbiakpawhna thla lem hi ram thenkhatin mahni 
pualin an nei ve bawk. Kum 1965 April ni 23 khan Russia 
pawhin thla lem Molniya a kêp chhuak a; Canada-in kum 
1972 November ni 9-ah Anik thia lema kap chhuak bawk. 
Tichuan kur 1981 thleng khan khawvél ram zinga panga 
: America; Russia, Canada, Indonesia leh Japan-ten 
aruni puklin thla lem an nel a. India pawhiri kum 1982 
khariInbat üdk&p chhuak ve'ta a; Ti chuan, mahni puala 
inpawhna thla lem nei parukria a lo ni ta a ni. Kum 1983 
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khan European Space Agency pawhin European 
Communication Satellite (ECS) panga zet a kap chhuak 
a, Europe ram hrang hrangte leh an thenawm ram Middle 
East leh North Africa ramte chu awlsam takin heng thla 
lem hmang hian kawng hrang hranga inpawhin van lam 
hmas&wnna chu an chhawr tangkai hle. 

Thla Jemte hi khawmual sipai hmun hrang hranga 
awmte charichin inhrilh tawnna atan te, missile phurtu 
tui hnuai lawng leh khawmuala hmunpui inbiak pawh 
nån te America leh Russia chuan an hmang nasa hle. 
United Kingdom pawhin a sipai hmun hrang hranga 
awinte inbiakpawh nan thla lem a hmang bawk. America 
chuanlawng pakhat atanga lawng danga mi inbiak pawh 
nån leh tank pakhat atanga tank danga mi inbiak nánte a 
thla lem Taesat chu a hmang tangkai hle. Kum 1976 khan 
tuifinriata lawng zin leh khawmual lam inbiak pawhna 
turin thla lem 'Marisat' chu a kap chhuak a, hetiang chi 
bawk 'Fleetsatcom' chu tuipui sipaiten inbiak pawh nàn 
an hmang. Kum 1981 khan European Space Agency 
ideni tulpula lawngte leh khawmual lam inbiak- 

&tána hmari turin thia lem Marecs chu van sing 

(ki ath £990 Han 6 {hia lem lian tak mai a hai 
i ai ‘Olympus’ chu inbiakpawhna 
jihan chika wnna.atAna hman tur 









‘Kim p ana datang phei chuan thia‘lemte hi 
Internet hmanga khawvel hmun hrang hranga mite 
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inzawm zën human a lo ni ta a. Tanah hian thla lem 100 
aloking nah chu. hetiang inbiak pawh nan leh TV 
‘Ptdighamme thawn chhawn nan hman mek ani. 


Khaw awmidarehiriatna thia lem 
T Khaw awradári hriatna tura thla lem an kah chuahte 
Ag ogical Satellites’ emaw ‘Weather Satellites’ 
Hoe qm RN Feng tla em Ban Hum awmdan 
an thir reng a, chigim kal dan te, khaw lum leh vawh 
chungcháng je, thli Heh leh ruah gür dan zawng zawngte 
a thlá;nen Jam lelah, an rawn thawn thla a; chung ajang 
chuan khaw awmdan leh awmdan tur kan lo hre làwk 
thei ta hial a ni. . 
Khaw awmdan hriatna thla lem hmasa ber chu kum 
1959 February hi 17-4 America kah chhuah Vanguard Il a 
ni a, Kaw awmdan thia chising taka latu hmasa ber chu 
Americii thla lenr bawk Tiros T a ni. He thla lem hi kum 
1960 April n1 khan kah chhuah a ni a. Hemi kum vek 
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Ngyeraber ni 23 khan Tiros II pawh an kap chhuak leh a. 
isn 1961 July ni 12-a an kah chhuah Tiros III phei chuan 
Allantic tuipui chunga thlichhe hlauhawm tak ‘Hurricane 
Beer ehu a hmu chhuak a. He thlichhiain a nuai ngei tur 
ramte Hiin he thla lem hriattîrna avang hian an lo 
ifiediting hmian a ni. Tiros III hnuah hian Tiros thla lem 
plfuk Idi an kap chhuak leh bawk a, thlalak tam tak lei 
lamah an rawn thawn a. 


America chuan Tiros thla lemho a kah chhuah hnu 
hian kum 1964 atang khan thla lem dang Nimbus a káp 
chhuak leh a. Nimbus I chuan Hurricane thlipui tleh dan 
chiang zawkin a rawn hrilh thei a. Kum 1966 May ni 15-a 
a kah chhuah Nimbus II phei chuan khawvél lum leh 
vawh dán tlángpui a rawn hrilh thei ta hial a. Hetih lai 
hian Russia pawhin thla lem Mateor hmangin hma nasa 
tak a lo la ve tawh a. Ti chuan, America thla lem leh Russia 
thla lem atanga an thil hriatte chu inhrilh tawnin khawvel 
ram hrang hranga khaw awmdan tur tlangpui chu an hre 
lawk thei a lo ni ta dér mai. 


Khawmual chanchin chauh ni lovin tuifinriat Jum 
leh vawh dante leh vur awm dante pawh hriat theih a lo 
ni ta. Thla lem kan sawi tak bakah khan a hma aia tha 
thia lem dang ESSA leh NOAA-te pawh van sáng 
boruakah dah an ni leh a. 
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Heng thla lemte phei hi chu a hmaa mite aiin an 
changkáng zawk lehnghal a. Ram hrang hrangin hma 
an sawn zél a, thla lem dang America kah chhuah 
GOES (Geostationary Operational Environmental 
Satellite) te, Europe atanga an kah chhuah Meteosat 
te, Japan kah chhuah GMS (Geostationary 
Meteorological Satellite) te, China thla lem Fen- Yun 
te E a hmaa an kah chhuah dangte hmang chuan 

tirah Krang tarigrualte chuan khaw awm 
diii var 7 PER Atig Bira puatig tawk thii turin tan 
cies iain a. 





mU NIE UEM 
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Ram leilung hausakna chhuitu thla lem 

Thila lem leh boruak lawng an kah chhuah tawh 
zinga eng emaw zat khan kan awmna lei thla lain, kan lei 
chanchin tam tak min hrilh tho nain, ram pianzia leh 
nihphung te, ram ngaw leh leilung hausakna chhuina atán 
leh enkawlna atan bika hman tur thla lem an kap chhuak 
bawk. Hetiang thla lemte hi 'Remote Sensing Satellites' 
emaw Earth Observation Satellites’ tia sawi an ni thin. 


Ram thla laa, ram leilung hausakna chhui tur bika 
ansiam Landsat-1 chu kum 1972, July thla khan America 
chuan hlawhtling takin a káp chhuak thei ta a. He thla 
lem hi metre 3-a sei metre 1.5 a lian, phéngphehlep ang 
thla pahnih nei a ni a. A thla pahnihte hi chakna lo 
dawngsawng tura siam an ni a. He thla lem hian thlalakna 
tha tak a keng tel bawk. Thla lem dang ang bawka hna 
thawh theih loh hun nei a nih avangin a hnuah a thlak 
turin a dang an kap chhuak zél a; eng emaw zat an káp 
chhuak tawh a ni. 


Landsat thla lem hi a 
awmna ngaia awm reng 
M ang chi Geostationary 
gd satellite ang kha ni lovin 
ag chhim tawp leh hmar 
tawp tantlanga chhim leh 
hmar zawnga lei hél chi 
'Sunsynchronous 
satellite’ a ni a, lei atanga 
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Km. 900 a sáng atangin ni khat 
Chiungiii lei vawi 14 a hêt chhuak 
 hiitan a, chuti anga Ket reng cuan 
ni 18 chhungifi lei puri pui thlà a la 
i-hman. Hetia chhir leh hmar dung 
zui zawnga a thlawh laia thid a lákte 
hi boruaküh à rawn thawn 4, lei 
larhah a khêwipui hmangin an lo 
dawng a, an lo ‘record’ ta thin a ni. 
Heng ram thláte hi computer hmangin chipchiar takin a 
zir theih bakah thlalák pángngai anga an siam chhuah 
pawh leilung leh ram chanchin zir nan a tangkai hle. 








Sunsynchronous satellite 


Kum 1985 khan France 
sorkar pawhin SPOT thla 
EM lem a káp chhuak a; 
Russia leh Japan pawhin 
anmanai pualin thla lem 
an nei tawh bawk. Kum 








a Ve res thei ta reng 
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mai. India hian kum 2012 thlengin IRS thla lem sawm 
chuang lai a kah chhuah tawh bakah Cartosat, Oceansat, 
leh RISAT te pawh a káp chhuak tawh bawk. 


Kum 1990, January ni 22 khan SPOT-2 thla lem pawh 
kah chhuahna kháwl Ariane 4 launch vehicle hmangin 
France rama Kowrov hmun atangin an káp chhuak leh a, 
kum 1991, May thla khan European Space Agency Remote 
Sensing Satellite ERS-1 pawh kah chhuah a ni leh ta. 


Kum 1999 September ni 24 khan US Company 
pakhat Lockheed Martin chuan thla lem ram leilung thla 
chiang taka la thei Ikonos a káp chhuak a, chumi hnuah 
chuan US Company dang Digital Globe chuan kum 2001 





Quickbird thlalak, Aizawl(part) 
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October ni 18 khan thia lem Quick Bird kap chhuakin, a 
hnu kum 2007 September ni 18-ah thla lem dang World 
View chu a kap chhuak leh bawk. Heng thla lem thlalak 
te hi khawvél hmun tinah an hmang tangkai hle. 


Kutn 1976, May thla khan thla lem Lageos (Laser 
Geodynarric Satellite) chu lei atanga km. 6000 laia sáng atanga 
lei hêl turin daha nia. A awmna a san êm avangin lei tuamtu 
boruakin a tibuai pha dawn lo va, a rei lo berah pawh kum 
maktaduai riat zet chu lei hél thei tura beisei a ni. He thla lem 
hmang hian khawmual záwi záwia a tawlh luh dan a chhui 
theih dawna, centimetre tlém téa khawmual tawih hlek emaw 
limghing avanga khawi lai ram che hlek pawh a chhinchhiah 
thei; Rei tak awmi turgftih a nih avangin khawvéla la awm zêl 
kivewrnual chet dan tam tak an rawn zir thei ngei ang. 


Sn eo lemte 





di vengin a utang ip au a chakawm 
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bakah a tul ve rêng rêng a. Ni chanchin zirna bik atan 
kum 1975 chhung khan OSO (Orbiting Solar Observatory) 
hin le pariat lajan kap chhuak a, kum 1980 khan Solar 
Ma oi ut thla lem an kap chhuak leh bawk. 
T. Dis, lem hmanga an thil hmuh chhuah zinga 
awima tak pakhat chu hmun dang atanga X-ray lo 
Kál a ni a. Var tichhüak tur hian boruak (gas) sa tak, a 
saf'#Awng degree maktaduai tam tak a ngai a; chu vangin 
X-ray tichhuaktute chu arsi sa tak emaw kan awmna arsi 
b&wr piah lam hla taka arsi bawr dangte pawh an ni thei 
a. Kum 1970 khan SAS-1 (Small Astronomy Satellite), 
Uhuru an tih bawk chu an káp chhuak a, a hnuah SAS-2 
leh SAS-3 pawh an káp chhuak leh bawk a. Heng thla 
lemte hian X-ray pe chhuaktu 160 zet mai an hmu chhuak 
thei a. Heng bákah hian thla lem dang, Astronomical 
Neitherland Satellite te, British Ariel V-te leh HEAO-1 
(High Energy Astronomy Observatory) te pawh kah 
chhuahniin X-ray pe chhuaktu 100 zet chu hmuh chhuah 
belh a ni leh ta bawk. 


X-ray pe chhuaktute hi ngun taka an zir hnuin hmun 
thuma thena hmun hnihte chu arsi muk tak leh hipna chak 
tak mai, tün hmaa arsi lian tak ni thin lo sáwng té ta 
‘neutron star’ an ni a. Arsi thenkhat chu an lo muk êm êm 
a, an hipna a lo chak ták lutuk avangin anmahni atanga 
éng lo chhuak tur pawh chhuak thei lovin an hip bet tlat 
a, chuvang chuan an hmu theih lo va; amaherawhchu, an 
hipna chak tak avanga boruak an hip luh kang atanga X- 
ray lo chhuak atang chuan a awm ngei a ni tih an hre thei 






Yee 
D 


Ed 


106 | VAN LAM HUN (SPACE AGE) 


si a, Hetlang arsi hi "black hole' an vuah a. Black holean 
hmuh chhuah masa ber chu Cygnus Kal ani.. 





Cygnus X-1 


Eng züng zam chi dang Gamma rays leh Infrared 
zirna atán thla lem dang eng emaw zát an káp chhuak 
bawk. Kum 1978-a' an kah chhuah European COS B 
Satellite chu Gamma rays zirna atán liau liaua tih a ni a. 
Kum 1983-a America, UK leh Netherlands tangrualin an 
kah chhuah IRAS (infra-Red Astronomy Satellite) chuan 
arsi $a lutuk lam ni lovin thil sa vak lo atanga êng lo kal 
a lo zir thung a. He thla lem hian arsi Vega hual véla 
pládet Asiam tan mek chu à hmu chhuak a; kari solar 
systema síntelkhu erig eniaw zat a hmt cihuak bawk. 


Kum 1990 April thla khan entlang "Hubble Space 
Telescope pawn Space shuttle hangin an kap chhuak a. 
eee Pena an Da a'hel 
ve Ter, turi Ten Phe te/van lam chanchin 
one id érvaw Ching vawidn min kelih thei ta bawk. Kum 

2 july nk 19 pawir khan Hubble Space Telescope 
hmang hian, t&ntimas planetztnga chhiar tel thin, dwarf 


THLA LEM | 107 


planet kan tih tak Plato héltu thla pangana an la hmuh 
chhuali belh cheu mai! 





Hubble Space Telescope 


Kum 2010 February ni 11 khan NASA chuan ni 

chanchin zir turin thla lem Solar Dynamic Observatory 

_(SDO) a kap chhuak a. He thla lem hian kum 5 chhung 
chu ni chanchin a zir dawn a ni. 





Solar Dynamic Observatory 
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Enthlatu leh ram vénhimna thla lem 
Sa eegen 







D Mäe iier pate 
ai atime era Sd tl nan 
Wun eg 1964 Peniah-erawh kha chuan enthlatu thla lemte hi 
be zár fa ko hle; chu vangin America leh Russia 
ke thi lem kah chhuahte leh tn hnua ram dangin an 
kah chhuah vete chanchin kimchang tak hriat a har hle. 


Vân sang atanga enthlatu thla lemte’n enthlakna hna 
an thawh reng avangin khawvél ram hrang hrangte chuan 
an ralthuam chhéknate leh sipai inkulhna hmunte an 
inhriatsak tawn thawkhat hle a; chu vangin an 
inhlautawnin, khawvél a tiralmuang zawmah áwm e. 


Kum 1971 America hla lem kah chhuah pakhat hming 
chu ‘Big Bird’ an yaah á. He thle lem chanchip chiang tak 
lat & ni Jo rain a thialakna ken chuan lei lama 
i joerg alcun takin a la 
i ng chu thuat 






EE 


7 
HMASÁWNNA THAR 


Mihringten thla hial an han thlen theih hnuah leh 
hlawhtling taka vân sáng atanga lei an hel theih tak 
hnuah chuan ngaihtuahna thar a lo piang chhuak ve 
zél a. Van lam leh lei lam chanchin zir mai bákah van 
sáng boruakah thil zir leh enchhinna eng eng emaw 
neih an duh ta a. Tan hma lama boruak lawng an hman 
rêng rêng kha a hman nawn leh theih lo va, a dang siam 
leh zél a ngai a; hei vang hian a sénso a nasa ém ém a, 
ram rethei deuh tán phei chuan thiamnain tlin mah se 
tum ve ena en chi pawh a ni lo hial a. Heti lama tan an 
lákna leh hmasáwnna thenkhat i han thlir thuak thuak 
teh ang. 


Vánkhawhthei (Space Shuttle) 

America chuan boruak lawng hman nawn leh theih 
siam chhuak tur chuan hma a la tan ta a. He boruak lawng 
hmingah hian 'Space Shuttle' an vuah a. Mizo tawng 
chuan 'Vánkhawhthei' kan ti a. Space Shuttle hi thil thar 
tak angin lang mah se a lo ngaihtuah chhuaktu tak chu 
Austria mi Eugen Sanger-a a ni a; kum 1930 báwr vél daih 
tawh khan hetiang hmanga mihringin vàn sáng atanga 
lei an hél dan tur a lo hmu Iawk tawh tlat mai. 
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America-in Space Shuttle siam tuma tan a lak tak 
takna chu kum 1969 kha a nia, Richard Nixon-a President 
nih hun lai kha a ni a. Atirah chuan chhawng hnih neia 
siam tum a nd a. An ruahman dân chuan heng chhawng 
hnihahte hian a khalhtu an awm ve ve ang a, a chhawng 
hnuai zawk chuan a chháwng chung zawk chu van sángah 
a han dah hnuah lei limah a lo kiranga, a chhAwng chung 
zawk Orbiter chuan lei hélin, an duh hun hunah lelah an 
rawn tum leh mai dawn a ni: Amaherawhchu, chuti ang 
han siam tur chuan a buaithlak bakah sum sen a tam lutuk 
dawnavangina chháwng hnuai zawk atán chuan mihring 
chuan lohna rocket pángngai hman an titlu ta zawk a. 


Orbiter hi a sei zawng ft 122.5 a ni a, a thla pharh nen 
à hlai zawng ft 78 a ni thung. A hma lamah hian mi pasarih 
anchuang thei a, chaw chhumna te, inthiarnate leh mutnate 
a awm vek bawk. Orbiter-ah hian thla lem leh thil dang 
phurhna tura síam a sei zawng ft 60 leh a vang zawng ft 15 
aawm bawk a; chumi chhungah chuan thil ton 29 laia rit a 
phur thei a ni. Hemi hmang hian thla lemte phurin vàn 
sáng boruakah a han dah thet a, thla lem hman tlak tawh 
lohte leh siam that ngaite pawh han lain leiah a rawn phur 
thlà thei bawk. Orbitet hi vawi khat mai ni lovin vawi za 
lai himan nawn theih tura ruahman a ni a. Thlawhtheihna 
pángngaia kan chuang ang mai hian van sáng boruakah 
han thlAwkin lelah an lo Kir leh thei a ni. Heng zawng zawng 
dvang hian van sáng zin man pawh zaa sawmkua laiin a 
talenta thei daa: van lama hmasâwnna kawngah rahbi 
pawimawh tak a lo'awrh ta a ni. 
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Space Shuttle hmasa ber Columbia chu kum 1981 
April ni 12 khan Cape Carnaveral atangin hlawhtling 
takin an kap chhuak ta a, an kah chhuah atanga second 
122 hnuah, km. 46-a sánga a awmin a booster rocket 





dës 

a kdngral ve a; Ti chuan, Jei hi tu orbiter chian lei a hël 
ta pap pap a, vawi 36 lal van sáng atanga lel a hél hnuin 
Aprit SCH elt shinwhtheihna ang maiin lelah a lo tum 
sëllege septi ona riti 
nain hem? tur hi chuan mi pàli an chuang A; He 
shuttle hi kam 1981 November ni 12-ah té, gen 
March ni 22, June ni 27 leh November rd 11-ah te an kap 
chhuak leh bawk. 


America chuan kum 1983 April ni 4-ah Space Shuttle 
Challenger 4 kap chhuakin, hemi kum vek June nt 18 khan 
Challenger5a kap chhuak leh a. Chuta chuang Sally Ride- 
i cha America hmeichhe zinga space shuttle hmanga van 
sang zin hmasa ber a lo ni a. Kum 1983, August ni 30-a 
Challenger 5-a chuang Guion S Blueford-a chu America 
miháng zinga vankhawhthei hmanga van sáng zin hmasa 
ber alo ni ve leh a. Challenger hnuah hian space shuttle 
dang Discovery leh Atlantis pawh kah chhuah an ni leh 





khan apace shuttle hmangin thla lem, 'Soler Max’ chhe 
tawh an ban siam tha a. Hemi.siam tha tur hian space 
shuttle atanga chhuakin darkér 6 leh minute 44 chhung 
an han thawk a. Kum 1984 November thla khan space 
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shuttle hmang bawk hian thla lem pahnih Palpa B-2 leh 
Wester-6 khawi tha lo lai hlawhtling takin an han siamtha 
leh bawk. 


Kum 1986 January ni 29 khan America van lam 
programme-ah vanduaina rapthlak tak a lo thleng tlat 
mai! Space Shuttle Challenger chu an kah chhuah atanga 
second 75 lekah a puak darh ta vek mai a, a hrilhhaithlak 
kher mai. A chhunga chuang mi pasarih an boral vek a; a 
thi zinga pakhat phei chu zirtirtu hmeichhia Meauliff-i a 
ni nghe nghe. He thil rápthlak tak lo thleng hi America 
chuan pawi a ti tak zet a. Kum 25 chhung zet van sáng 
lama hmasáwnna kawng thui tak an lo zawh tawh hnuah 
leh he space shuttle hmanga vawi 24 lai an zin tawh 
hnuah suangtuah làwk loh ang takin he thil hi a lo thleng 
ta a ni. He vánduaina rapthlak taka thi ta mi pasarihte hi 
America chuan mi huaisen, ram tana nun peah a puang 
a. Hethil thleng avang hian NASA-a he space shuttle kah 
chhuahnaa an hotu lu ber Mr. Jessi Moore-a chu kum 14 
lai van sáng thlawk mi lo ni tawh Vice Admiril Richard 
Truly-a an thlaktir ta a ni. 


America Space Shuttle Challenger thlak turin Space 
Shuttle Endeavour an siam leh ta a, May 1991 khan 
hlawhtling takin an káp chhuak leh a. A hnuah pawh 
space shuttle hrang hrangte hi vawi eng emaw zat an kap 
chhuak leh bawk. Space Shuttle-te hi vàn sáng boruaka 
mihring ngei chuanga thil han zir nàn te, thla lem leh 
entlang han dah nan te, space station dinna tur chakkhai 
phurh choh nan te a tangkai êm êm a; thlawhtheihna ang 
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maia lei héltu orbiter hi hman nawn zél theih a nih 
avangin a sénso pawh a ziaawm hle. 


Thil a kal tluan viau lai pawh hian vanduaina hi a lo 
thleng leh zauh thin. Challenger-in chhiatna a tawh atanga 
kum 17 hnuaah vánduaina a lo thleng leh tlat mai. Space 
Shuttle Columbia chu January ni 16 2003 khan a vawi 28- 
na atan kah chhuaha ni a. He space shuttle-a chuang mi 
pasarih zingah hian India mi America-a awm ta, Kalpana 
Chawla pawh a tel ve a. Ani hi Aerospace Engineer a ni a. 
Columbia hian tluang takin ni 16 chhung lai lei a hél a, a 
chhunga chuangte pawhin an thil zir tur hrang hrangte 
tluang takin an zirin an ti thei a.Amaherawhchu 
vándauaithlak takin a rawn kir lamah lei tuamtu boruaka a 
lo luhin February ni 1, 2003 khan a keh darh ta hlauh mai 
a. America rama Texas leh Louisiana vélah a tla darh ta a, 
à chhunga chuang mi pasarih pawh an thi vek a. 
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Columbia vanduaina avang hian space shuttle 
programme pawh an chawltir ta rih a. Vanduaina an tawh 
chhan te chhuiin him zawka siam dan te an ngaihtuah bawk 
a. Kum hnih hnu July ni 26, 2005 khan Space Shuttle Discovery 
an kap chhuak leh a. Tluang takin a chhunga chuangte pawhin 
van sángah hna an han thawk thei a. Khaw that tawk loh 
avangin a lo kir hun tur ni hniha an tihtlai hnuah August ni 6, 
2005 khan him takin leiah an lo kir leh ta a. 


Space shuttle hi a tir atangin vawi 135 an kap 
chhuaka, van lam chanchin zirna leh van sanga thil hrang 
hrang zir nan a tangkai hle. Tum hnih vanduaina tawkin 
mi 14-in nunna an chan thung. Kum 2011 July ni 8 khan 
Atlantis an kap chhuak leh a, hnuhnung ber a ni ta rih a 
ni. Ti chuan kum 2011 August ni 31 atang khan space 
shuttle programme chu tihtáwp a ni ta a ni. 


Space shuttle hi vàn sánga thil zir chianna space 
laboratory, Spacelab an tih mai phurtu atin an hmang 
tangkai hle bawk. Kum 1983 November ni 28 khan 
European Agency kut chhuak Spacelab chu America 
chuan a Space shuttle hmangin a káp chhuak a. He 
spacelab-ah hian America mite bakah West German 
Scientist Ulf Merbold-a a tel ve nghe nghe. Enchhinna chi 
hrang 70 zet an han ti a; leia chawhpawlh theih loh thil 
chi hrang hrang chawhpawlhin thil thar an siam chhuak 
a, an enchhinna kawng hrang hrang a hlawhtling hle. He 
Spacelab hi van sáng chawlhhmun dangte ang lo takin 
Space shuttle-in a phur a; an thawnchhuah hmasak ber 
tum chuan ván sángah ni 10 chhung lai an han thang a. 
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Kum 1983 November ni 28 atanga kum 1998 April 
thla deng khan vawi 25 lai spacelab hi space shuttle-in a 
phur a, scientist-ten lei htpna tlémna hmunah thil tam 
tak an han zir thei a ni. 


Van sánga thil zirna hmun ‘Skylab’ 

Space shuttle hmanga vän sánga thil han zir thei 
ta chu a lawmawm hle nain duh thu a la sêm tawk chiah 
lo va; chu vangin, rei deuh zawk an cham theih nàn 
van sáng thil zirna hmun ‘space station’ din dan kawng 
a ngaihtuah bawk a. Chuti anga thil zirna hmun tur a 
siam hmasa ber chu Skylab a ni a; Saturn V rocket 
chháwng thumna tihdanglam a ni a. He Skylab hi a rit 
hle; ton 75 laia rit a ni a, a sei zàwng pawh ft 82 a tling 
hial a. A lian lai hawlhtlangin ft 21.5 a ni a, a chhunga 
chuangte hnathawhna pindan leh chénna pindán a awm 
hrang a, boruak lawng dang nena inzawm thei tura siam 
a ni bawk. 


^ 
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Skylab-ah hian thil zirna hmanrua chi hrang tam tak 
a awm a, lei lam thlirna leh ni thlirna entlang tha tak a 
awm bawk. 


Kum 1973, May ni 14 khan Skylab pakhatna chu Saturn 
V rocket hmanga kahchhuah a ni ta a. Chu rocket chhawng 
chung ber chu Skylab chu a ni nghal mai a. Ti chuan a 
chhawng khatna leh a chhawng hnihnate chuan a chháwng 
thumna Skylab chu lei hél turin van sángah, a hél kawng 
(orbit)-ah a han nawr chho ta a; amaherawhchu minute khat 
lek hnuah nisa laka vengtu kawr chu a thlawn ta mai a, chu 
bakah ni éng chakna lo dawngtu (solar panel) pakhat chu a 
thlawn tel lehnghal a, a buaithlak hle. Ti chuan, a káwr a 
chhiat avang leh sorlar panel pakhat a thlawn avang chuan 
à chhung pawh a sáin a chhungah káwlphetha pawh 
duhbthusam a awm thei ta lo va. Hemi avang hian a tûk maia 
skylab han tlawh tura mihring thawn an tum pawh chu 
thulhin, ni 11 hnu daihah Apollo boruak lawng hmangin 
Charles Conrad-a leh a thiante pahnih chuan an han thleng 
taa. Anhmanraw kente chuan solar panel siam tha tur leh a 
chhung sa lutuk tidai tur chuan pawn lam atangin theih 
táwp an chhuah ta a. Conrad-a te, Paul Weitz-a leh 
Joseph-ate chuan fimkhur takin skylab chhung chu an lat 
taa. Achhung chu alum hle a, nisain a em sat lutuk loh nan 
engemaw ti tala khuh dánan dap ta a. An khuh zawh chuan 
electric lam siam that hna chu an thawk leh ta char char a, 
harsa tak leh hlauhawm tak karah engtin tin emaw an siam 
tha thei ta hrám a, siamthat hna a thawh zawh chuan an 
thaw huai a, thlamuang takin an awm ta a. 
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Skylab hi tan hmaa boruak lawng an siam tawh 
zawng zawng aiin a changkang a, a chuan pawh a 
hahdamthlak hle. Mut bu (sleeping bag)-ah an mu a, a 
chhungah hian rihna an hloh vek avangin khum hran a 
ngai lo va, a chhung boruakah chuan an lang mai a. Chaw 
chi hrang hrang an ei a, an duh leh an chawhpawlh a, an 
chhuang lum a, an duh leh an tidai a. An zun leh ékte 
pawh tlákna lam tur chuang a awm loh avangin thli 
ee an nea chhuak mai a. 





Skylab chhung 

Ni 28 chhung zet an châm chhungin rihna hlohna 
hmuna an awm avangin an taksa chhungah nghawng a 
neih leh neih loh ngun takin an zir a. An lang te, tihrawlte 
Jeh an tuhte an zin hma ai chuan a chak lovin an thisenah 
pawh danglamna a awm a. A bik takin an zinga doctor 
awm Kerwin-a chuan an taksa danglam dán hi a zir 
ngawrh hle. Skylab-a an cham chhung hian an tihráwl 
tihchak nan thirsakawr anga siam hmangin an insawizawi 
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a. Rei fé an cham hnuah lei lamah an lo kir leh a. Leia an 
lo kir hnuah, van sáng an han awm avanga inchhuanlam 
tur an nei lém lo va. 


A tum hnihnaah chuan Alan Bean-a, Jack Lousman-a 
leh Owen Garriott-a te chu an han zin ve leh a. Anni hian 
van sáng natna (space sickness) vein an lu a hai a; 
nimahsela, rei lo teah a reh leh ta hlauh a. Ti chuan, 
Garriott-a leh Lousman-a phei chu dárkár ruk leh a chanve 
chhung zet skylab pawnah chuan chhuakin ni thlá latu 
thlalákna roll film thar an va thun a, ni sá avanga skylab 
chu a sat lutuk loh nan a hmaa an khuhna aia hlaiin an 
khuh ta a; a hma aiin a dai nuam ta a. 


Enchhinna mak tak mai pakhat an tih chu America-a 
high school zirlai pakhatin a rawt a ni tlat mai. Maimawm 
pahnih an keng a, an ril zam dán an en a. Maimawm 
pakhatna ‘Arabella’ chuan a tirah chuan a ril zam a harsat 
hle a; mahse rei lote hnuah chuan eng tin tin emaw a zam 
thei ta hram a. Maimawm pahnihna ‘Anita’ thung chuan 
rihna hlohna hmun chua lo nel hman tawh a, harsatna nei 
lovin a ril chu tha takin a zam thei ta mai a. 


A hmaa Skylab-a mihring chuangte khan ni 40 
chhung zet rihna hlohna hmunah chuan harsatna nei lovin 
an awm thiam tawh a. Tan tuma mite phei hi chuan a 
hmaa zinte aiin insawizawina tam zawk an nei a, hna 
pawh an thawk nasa hle. Ni 59 chhung zet an cham 
chhunga an hlawhtlinna avang hian a hnua zin lehte phei 
chu ni 84 lai cham tura tih an ni ta a. 
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A tum thumnaah chuan Gerald Carr-a, Edward 
Gibson-a leh William Poque-a te an thawn ve leh a. 
Anniho hi an van sang vawikhat zinna a nih avangin a 
tirah chuan an lu a haiin an luakte a chhuak a; 
amaherawhchu, mi dang ang bawkin an awm rei deuh 
hnu chuan chung an harsatnate chu a kiang ve leh ta mai 
a. Niruk an cham hnu chuan Gibson-a leh Poque-ate chu 
a chhung ata chhuakin ni thlirna entlangah chuan film 
thar an va thun ve leh a, radar antenna pawh an va siam 
tha bawk a. Hetia skylab-a an cham chhung hian simeikhu 
Kohoutek an hmu a, chu chuan an hlawhtlinna a tizual a. 
Ti chuan, February ni 8, 1974-ah ee takin lei lamah 
an lo kir ve leh ta a. 


Skylab-ah hian enchhinna tam tak an ti a, a tangkai 
hle. Lei hipna avanga kan chawhpawlh theih loh tui leh 
hriakte hi awlsam takin skylab chhungah chuan a 
chawhpawlh theih tlat mai a, chu bákah thil dang tam 
tak leia siam theih loh thil tangkai leh tha zawk a siam 
theih tlat bawk. Heng an thil zir zawng zawng atang hian 
vàn sánga thil siamna hmun pui din a nih dàn tur leh a 
tangkai dán tur thil tam tak an hre chhuak chho zél a. 


Kum 1973 leh 1974 chhung khan Skylab-ah hian 
Apollo Command Module hmangin mihring tum thum 
an inthawn a. Space Shuttle programme avangin tléma 
ngaihthah a ni chho ta a. Han chei thata, la hman zél an 
rilzük latin kum 1976 khan lei a hélna lo hniam thlain lei 
tuamtu boruakah a keh darh ta a, a keh them thenkhat 
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chu Australia khaw thlang lama te pawha tla a, Tichuan 
Skylab programme pawh chu a lo tawp ta a ni. 


Ván sánga intawhna 

America leh Russia chuan ván sáng boruakah an 
boruak lawng inzawmtira, intawh dán kawng an dap a. 
Heti anga intawhna hi tên hmaa la awm ngai lo a nih 
avangin a pawimawh hle a; an ram pahnih inkára 
inlaichinna tha zawk leh van sáng lama thawhhona tha 
zawk thlen theitu pawh a nih ngei a beisei awm hle a. An 
boruak lawng siam dán a inan loh avangin van sánga 
inzawm tur chuan eng eng emaw tihdanglam hlek hlek a 
ngai a. A chhunga chuangte pawh van sanga thil tiho tur 
annih avangin tawng an inhriat tawna ngai a; chu vangin, 
tawngte an zir hovin thil tul dang eng eng emaw an zir 
lawk diam a. 


Kum 1975, July thla chuan Apollo boruak lawng, 
mi pathum phur chu Cape Canaveral atangin kah chhuah 
a ni ta a, Russia boruak lawng Soyuz pawh Russia ram 
atanga kah chhuah niin ván sángah an inzawm ta a. Ti 
chuan, boruak lawnga chuangte chu intlawh tawnin ni 
hnih chhung zet an awm ho va, chumi hnuah chuan 
inthenin an boruak lawng ve ve hmang chuan lei lamah 
an lo kir thla leh ta a. 


Russia van sáng thil zirna hmun ‘Salyut’ 
' America-in van sang chawlhhmun a buatsaih Skylab 
ang chi bawk hi Russia chuan a nei ve a, a hmingah 
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‘Salyut’ an vuah a. Skylab nen an inang viau nain a té 
zawk a, a sei zawng ft 39.3 a ni a, a lian lai ber pawh 
hawlhtlangin ft 13 a ni a. Skylab ang bawkin Salyut hmang 
hian van sánga rihna hlohna hmuna mihringte taksa awm 
dan te, thil siam dante an zir a; lei lam leh van lam 
chanchin zirna atan pawh an hmang tangkai hle. 





Salyut 


America-in Skylab a kah chhuah hma kum hnih, kum 
1971, April thla khan Russia chuan Salyut 1 a kap chhuak 
a; amaherawhchu, he chawlhhmuna cháwl tura boruak 
lawng an kah chhuah nen chuan an inzawm thei ta dat lo 
maia. A hnuah chuan mi pathum chuanna boruak lawng 
dang Soyuz II chu an thawn leh ta a; hemi tum hi chuan 
anhanzawm thei ta a. Ni 23 lai Salyut 1-ah chuan an han 
châm a. Amaherawhchu, an lo kir leh lamah rin loh takin 
vánduaina rápthlak tak a thleng ta tlat mai! Leia an lo kir 
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leh chu hlim taka lo hmuakin a chuanna boruak lawng 
chu an han hawn nak chuan an pathum chuan an lo thi 
vek mai a, a hrilhhaithlak hle. Ti chuan, an thih chhan hi 
ngun takin an chhui nghal a. A tirah chuan, van sánga an 
cham rei avangin an nunnain a tlin lo niin an ngai ber a 
Nimahsela, chik zawka an chhui hnuah chuan an chuanna 
boruak lawng chhunga boruak nemna (pressure) chu lei 
lama an lo kir laiin a chhe ta tlat mai a, chuvang chuan an 
thi ta niin an ngai. 

Soyuz boruak lawngah bawk hian Komarov-a khan 
vanduaina a lo tawk tawh a ni a, hetia mi pathum thihna 
rápthlak tak a lo thlen leh tak avang hian ngun záwkin 
ansiam tha ta a, mi pathum ni lovin mi pahnih zél chuang 
tawh tura tih a ni ta nghe nghe. 


Kum 1973-a van sáng chawlhhmun Salyut 2 an kah 
chhuah pawh ván sánga lei a hél tawh hnuin a keh chhe 
leh hlauh mai a. A kum leh July 1974-ah chuan Salyut 3a 
káp chhuak leh ta a; hemi tum hi chuan an hlawhtling ve 
ta a. Salyut 3-a chuang Pavél Popovich-a leh Yuri 
Artyakhin-ate chu Russia mite zinga vàn sáng 
chawlhhmuna tluang taka zin hmasa ber an lo ni ta a. 
Salyut 3 hi ram vénhimnd leh ram enthlákna lam atana 
hman ni deuh berin a lang. Hetiang bawk hian a hnua an 
kah chhuah Salyut 5 pawh hman a ni leh a; mihring an 
chuan tawh loh hnu pawhin lei lam atangin an enkawl a, 
enthlákna hna a chhunzawm zél nia hriat a ni. Salyut 1, 
Salyut 4lehSalyut6 te erawh chu thil zirna atan liau liaua 
hman a ni thung. 
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Ram dang miten 'Salyut' an tlawh ve 

Kum 1975 khan Soyuz 17 boruak lawnga chuangte 
chuan Salyut 4 an han tlawh a, thla khat chhung zet an 
han cham a. Hemi kum vék hian Soyuz 18-a chuang Pyotr 
Klimuk-a leh Vitaly Sevartyanov-ate chuan Salyut 4 hi 
an han tlawh ve leh a, ni 64 chhung zet an han cham ve 
leh a. Kum 1977 December thla khan Yuri Romanenko-a 
leh Georgi Grechko-ate chu Soyuz 26-a chuangin Salyut 
6 an han tlawh a, ni 96 chhung zet an han cham a. Hetia 
an cham chhung hian lei lam atangin mi dangin tum hnih 
zet an han tlawh a; thil mamawh eng eng emaw an han 
daha. Tum hnihnaa tlawhtute zingah hian Czechoslovakia 
mi Vladimir Remek-a chu tel vein Europe ram atanga 
vàn sánga zin hmasa ber a lo ni ta a. 


Kum 1978 June thla khan Vladimir Kovalyonok-a 
leh Alexander Ivanchenkov-ate pawh ni 140 zet cham 
turin an thawn ve leh ta a. Hetia an cham chhunga 
anmahni tlawhtute zingah Europe mi pahnih : Poland 
mi Miroslaw Hermaszeviski-a leh East German mi 
Sigmund Jahn-ate an tel ve leh a, enchhinna hna tam tak 
an han thawk a, Kovalyonok-ate thian dun chu thla nga 
chhung zet an cham hnuah lei Jamah an lo kir leh ta a. 
Daktor-ten an taksa awmdán ngun taka an zir hnuah that 
lohna an hmu lo va, hun rei zawk pawh van sángah 
mihringte kan nung thei ngei a ni tih an hre chiang ta a. 

Kum 1980 khan mi dang pahnih Leonid Popov-a 
leh Valery Ryumin-ate chu ni 185 lai van sáng 
chawlhhmun Salyut 6-ah an han cham leh a. Hetia an 
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cham chhunga anmahni han tlawhtute zingah hian 
Hungaria mi te, Vietnam mi te, Cuba mi te, Mongolia 
rama mite leh Rumania mite an tel ve leh a. Kum 1980 
khan boruak lawng Soyuz pawh tihdanglam niin a 
hmingah Soyuz T vuah a ni ta a, mi pathum an chuang 
thei ta bawk a. 


Kum 1982 khan Salyut 6 thlak turin Salyut 7 chu 
kah chhuaha ni leh a; a hmaa mite aiin changkáng zawka 
siam a ni a. Heta chuang Valentin Lebendev-a leh Anatoly 
Beravox-ate chu he van sáng chawlhhmunah hian thil 
zirin ni 211 lai an han thang a, December ni 10, 1982 khan 
him takin an lo kir leh a. A hma a van sang zin tawhte 
aiin an cham rei hle. Svetlana Savitskaya-i pawhin he 
chawlhhmun hi Soyuz T-7 hmangin kum 1982 August 
thla khan an han tlawh ve a; Russia hmeichhe zinga van 
sáng zin pahnihna a lo ni ve leh ta a. 


Kum 1984 April ni 3 khan 
India mi Sqn Ldr. Rakesh 
Sharma-a pawh Russia mi 
| pahnih nen boruak lawng 
Soyuz T-11 hmanginSalyut 7 
hi an han tlawh ve ta a; India 
mi ván sáng zin hmasa ber a 
» jlo ni ta a ni. Van sang 
d NEM AN chawlhhmuna a awm lai 
AL d d mW hian, khatih laia India Prime 

addo ACID Minister Pi Indira Gandhi nen 
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minute 10 chhung zet an inbia a. Sharma hian Pi Indira 
Gandhi zawhna chhangin, “Van sáng atang chuan India 
ram hi a lo mawi ber mai,” tih a sawi nghe nghe. Ni 8 
chhung zet an cham hnuin him takin an lo kir leh ta a. 


Salyut 7 hi kum 8 leh thla 10 chhungin borual lawng 
hmangin vawi s4wm laitlawh a ni a. Kum 1985 February 
ni 12 khan mihring tlawhtu an awm loh laiin khawl 
hmanga biak pawh theih lohvin a awm ta thut a, a khawl 
zawng zawngin hna a thawk lo tih hriat a ni ta a. Ti chuan, 
hemi kum vék June ni 6-ah Russia chuan a boruak lawng 
Soyuz T-B chu káp chhuakin Salyut 7 siam tha tur chuan 
Vladimir Dzhanibekov-a leh Georgi Crechko chu a han 
tir a, vanneihthlak takin an han siam tha thei hlauh mai a; 
van sáng boruaka thil kah chhuah siam that chhinchhiah 
tlak leh mi beng verh ber pawl a ni àÀwm e. 


Hemi hnu hian Soyuz T-15 hmangin mi pahnih 
Leonid Kizim-a leh Vladimir Solovyov-a te tirh an ni leh 
a. Anni hian March ni 18, 1986-ah Russia van sang chawlh 
hmun Mir an siam mek chu tlawh hmasain, 51 dawn lai 
an cham hnuin May ni 6-ah Mir chhuahsanin km 2500 
zeta hlaa awm Salyut 7 chu darkar 29 chhungin an thleng 
thei a. Salyut 7-a hmanraw 20 zet thlawnin Mir station-ah 
an hâwn a, a vaiin kg 400 vêl zeta rit a ni a. Mir station-ah 
hian enchhinna eng eng emaw an tih hnuin lei lamah an 
lo kir ve leh a. 

Ti chuan, Salyut 7 chu hn in Mir station 
lamah rilru sáwr bing a lo ni ta a. Kumgciggt February ni 
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7 alo nia, Salyut 7 chu lei a hélna atanga lak thlak a lo ni 
taani 


Van sáng chawlhhmun ‘Mir’ 

Kum 1986 February ni 20 khan Russia chuan van 
sang chawlhhmun thar ‘Mir’ chu lei hél turin a han dah 
leh a. He chawlhhmunah hian a rualin boruak lawng 
paruk lai an tum thei a, a hmaa mite ai chuan a hrawl hle. 
A nihna takah chuan Mir hi thla lem kan tih chi tho kha a 
ni a, International Space Station din a nih hma chuan thla 
lem zingah a lian ber kan ti thei ang. 





Mir 


A hmaa kan sawi tawh angin kum 1986 March ni 
13-ah Russia mi pahnihte chu Soyuz T-15-a chuangin a 
tük ni 14-ah Mir-ah hian an han tum a. Hetia an tum lai hi 
T.V. hmangin mi tam takin hmuhnawm ti takin an lo thlir 
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thup a. Soyuz-a chuang Leonid Kizim-a leh a thianpa 
Vlanmir Solvyov-ate chuan enchhinna tam tak neiin 
chawlhhmun dangte pawh an pakai a, kum 1982 April 
thlaa an din tawh Salyut 7 pawh an va tlawh ve a. Ni 50 
lai an thang hnuin hlawhtling takin an lo kir leh a. Russia 
mi bawk Yuri Romanenko-a pawh Mir chawlhhmunah 
hian chawlhkar 35 lai a cham hnuin kum 1987 October ni 
2 khan him takin leiah a lo kir leh a; a hmaa mite khümin 
a châm rei hle a. Mir-a cham rei ber chu Valeri Polyakova 
a ni a; ni 437 leh darkar 18 lai a cham a, mihring zinga 
van sang boruaka cham rei ber a ni. 


Mir hi van sánga hun rei zawk thil zir theihna atana 
siam a nih angin van sang boruaka lei hipna tlémna 
fimuna leia thil nungte leh mihring nunphung zir nan te, 
van lam chanchin leh khaw awm dan zir nan te hman a ni 
a, a tangkai hle. 


Kum 15 chhung zet ván sánga atanga lei a hél 
chhung hian an hmang rim hle; kum 12 leh thla 6 chhung 
chu mihringin an luah a ni. Russia ta ni mah se, Russia 
hian ram dang tana hawng zau hle a, America phei chuan 
a hmang rim hle. Kum 15 chhung hian mi 104 laiin an 
han tlawh a. Russia boruak lawng Soyuz hmangin vawi 
39antlawh, America SpaceShuttle hmangin vawi 9 a han 
tlawh bawk. Russia leh America mite bákah ram dang 
mi 18 laiin Mir hi an tlawh ve a ni. 


Kum 2000 April ni 4 khan Soyuz TM-30 boruak 
lawng chu kah chhuah a ni a. He boruak lawngah hian 
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Sergei Zalyotin-a leh Aleksander Kaleri-a an chuang a, a 
siam that ngai lai te han siam thain, thla hnih lai an han 
thang a. Russia pawhin han chei that leha hman 
chhunzawm zél a duh viau laiin, a aia changkang zawk 
International Space Station siam turin ram dangte nen 
tanho an lo tum tawh bawk si a, sum lamah harsatna a 
awm bawk nen Mir chawlhhmun chu tihtawpa, lakthlak 
a titlu ta a. Ti chuan, kum 2011 March ni 21-ah lei a hélna 
atanga lei tuamtu boruakah a tahtawla lákthlak a lo ni ta 
a. Ti chuan, March ni 23-ah boruaka a káng báng chu 
South Pacific tuipuiah a tla ta a ni. 


Mir chawlhmun hi thil zirna atán a tangkai mai 
bákah International Space Station dinna atána kawng 
sialna pawimawh tak a lo ni reng mai. 


International Space Station 

Kum 2011 December thlaa an zawh fel tak 
International Space Station hi khawvél ram thenkhat 
tangrualin an siam a ni a. Lei chung km 370 atangin lei a 
hél a. Thla lem pángngai ang thovin lei hél mah se, 
mihringte van sáng boruaka rei tak thil zira an awm 
theihna tura ruahman a nih avangin van sáng chawlh 
hmun (space station) tia vuah a ni. 


He International Space Station dinna tura hmanrua 
hi kum 1988 November ni 20 khan van sángah an han 
chho tan a; US Space Shuttle te, Russia boruak lawng 
Proton te leh Russia Soyuz rocket te hmanga dah chhoh 
ania. Russia sorkárin ama puala Mir 2 space station din 





International Space Station 


a tum mek te, America pawhin Freedom space station din 
a tum te leh European Space Agency-in Columbus a lo 
ruahman mékte chu inthuruala kaikawpin he Inernational 
Space Station dinho turin hma an la ta thung a ni. Tichuan, 
he van sang chawih hmun dinnaah hian ani pathum bakah 
Japan Aerospace Exploration Agency leh Canadian Space 
Agency leh ram dang thenkhat an tel ve bawk a. A sénso 
hi tan hma lama space station aiin a sang lawt lak a, US 
dollar tlüklehdingáwn 150 man hu vêla chhát a ni. 


He station din chhung hi kum 13 lai a ni a, a sénso 
pawh a tamin Russia chawlhhmun din Mir ai pawhin a 
létlilaiin a lian a. A chhung boruak pawh thlawhtheihna 
Boeing 747 chhung ang vélin an thunun a, hahdam takin 
a'chhungah rei tak thil zira awm theihna tur a ni. Tha 
hrui atan solar panel hmanga ni zung chakna a dawn chu 
a hmang ber a: a Yrah: kum 2016 thleng hman tura an 
raahman chu kum 2020 emaw 2028 thleng pawh hman 
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theih a ni mai thei. Thenkhat chuan hetiang space station 
sénso tam lutuk din hi an hnial kalh ve bawk. 


International Space Station hi ván sáng boruakin 
mihring leh thil nung dangtea nghawng a neih dan leh an 
hriselna a khawih dàn zirna atána tih a ni deuh ber a. A 
bikin thla leh sikeisen chanchin zir tura kawng hrang 
hranga lo inbuatsaih làwkna atána tangkai tura beisei a ni. 





Astronaut-te International Space Station-ah 


Kum 2012 chhung khan boruak lawng Space X 
Dragon chu tum thum lai kah chhuah niin, International 
Space station-ah thawn chhoh a ni a. He space station hi a 
la tangkai dawn chauh a ni. 


Expedition 36 
, International Space Station hi member ram hrang 
hrangten an tlawh deuh reng thin a, enchhinna hrang 
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hrangte an ti thin a ni. Expedition 36 hi May 13, 2013 
atanga September 11, 2013 chhüng awh tara tih a ni a. 
International Space Station-a mihring an thawnte hian thil 
chi hrang hrang an zir ang a, SpaceStation atanga chhuakin 
van sang boruakah an kal leh dawn ani. A thawh khatnaah 
Baikanur Cosmodrome, Kazakhstan atangin Soyuz TMA- 
08M hmangin March 28, 2013 khan mi pathum Pavel 
Vinogradov (Russia), Alexander Misurkin (Russia) leh 
Chris Cassidy (USA)-te an thawn chho phawt a, a hnu 
May 28, 2013-ah Soyuz TMA-09M hmangin Karen L. 
Nyberg (USA), Fyodor Yurchiklrin (Georgia) leh Luca 
Parmitano (Italy)-te an thawn ve leh a, an vaiin paruk an 
ni ta a. A thleng hmasa pathumte hi September 11, 2013- 
ah bawk leia lo kir leh tara tih an ni a, a hnuhnung pathum 
hi November 10 hmaa Io kir leh tar an ni thung. 


Aw le, vànsánga hma lakna pawimawh tak takte hi 
chipchiar takin kan sawi seng lo va; amaherawhchu, 
keinin kan ngaihven vak loh lai hian kawng hrang hrangin 
khawvel ram hrang hrangin van sáng lamah hian tan an 
la reng tih erawh chu kan hriat a tha àwm e. 
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8 
MIHRING DANG AN AWM VE EM? 


Van lam hun kan kai hnu leh tàn hma lam pawha 
mihring rilrua lian tak pakhat chu ‘mihring dang anawm 
ve ang em’ tih hi a ni a. Scientist-te chhüt dánin he kan 
awmna thlasik kawngah ngawt pawh arsi tlüklehdingáwn 
za aia tam an awm a. Chung zinga tam tak chuan kan ni 
angin héltu planets (exoplanets) an nei ve a. Chung arsi 
zingah chuan kan ni ang tiat arsi tam tak an awm a, chung 
arsite chuan an planet zing rau rauah pawh kan lei leh ni 
inhlat dán nena inang an neih ngei rin a ni bawk. 
Engkimah inang vek lo mah se nunna awm theihna tawk 
tur chu a awm thei ngei ang. Scientist-te chuan chung lai 
hmunah chuan mihring dang an awm ringin, inbiakpawh 
dán kawng an dap chho ta zél a. 


Planet-hote zinga kan thenawm hnai Mars-ah 
pawh mihring kan la inthawn thei lo chu a ni a; arsi 
dang awmna ram thlenga mihring han thawn phei chu 
kan la hlat hlein a lang. Lo zin thei ta pawh ni ila, 
mihring dam chhung hian a daih dawn lo. Kan ni tih 
lovah chuan Proxima Centauri khi arsi hnai ber a ni a, 
chu pawh chu lei atanga light year 4.25 véla awm a ni 
a. Chuti ang khawpa hla an nih hlawm avang chuan 
mihring tán arsi dang awmna hmun han thlen chu a 
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khirh hle ang. Boruak lawng chak tak tan pawh hun rei 
fé thang a ngai dawn a ni. 


Scientist thenkhat chuan he kan awmna Thlasik 
kawng huam chhungah pawh hian mi fing tak tak, hmun 
hrang hrangah awm teuhin, radio hmangin an inbepawh 
reng tawh a, engtikah emaw chuan an inpawhna chu 
zawm ve tura min sáwmna kan la hmuh ngéi an beisei 
tlat a ni. Keini aia fingte an nih hlauh phei chuan keinin 
kan zawng ang bawk hian min rawn zawng ve reng mai 
thei a; chumi kan lo man fuh hlauh mai zawngin kan tan 
aawlsam phahhle dawna ni. Ti chuan, hmun dang atanga 
an thu rawn thawn signal lo dawngsawng thei turin radio 
telescope an siam chhuak ta a ni. 


Ozma Project 

Kum 1960 khan West Virginia, USA-a National Radio 
Astronomy Observatory-ah Dr. Frank Drake-a chuan hmun 
dang atanga signal lo kal lo dawngsawng turin hma a la 
tan ta. Hemi project hmingah hian ‘Ozma’ vuah a ni a. 






. ek A x 1. A $ j 
Radio telescope, West Virginia 
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Ti chuan, radio telescope feet 85 laia hlai chu kan 
ni ang tiat arsi pahnih Tau ceti leh Epsilon Eridáni lam 
a hawitir ta vu mai a. Heng arsi pahnihte hi kan lei 
atanga light year 12 véla hlaah anawm a ni a. Thla thum 
chhung zet chik taka signal an lo ngaihthlak hnuah pawh 
engmah dawnsawn an neih loh avangin an hna chu an 
titáwp ta rih a. 


SETI Project 

Project Ozma a lo tàwp hnu chuan Russia, America 
leh Canada ramte'n hma an la chho ta zél a. Radio 
telescope tha zawk hmangin vàn boruak zau taka mihring 
dangte thu thawn lo man ngei turin ngawrh takin an bei 
zui zél a. Kum 1971 khan Russia ram Armenia hmunah 
hetiang lam hawia khawvél pum huapa intawhkhawmna 
ropui tak an nei ta nghe nghe. Heta tang hian lei piah 
lam mite zawnna hna 'Search for Extraterrestial 
Intelligence’ (SETI) an tan ta tak tak a nı. A tirah chuan an 
phur chho hle nain tumah beisei ang he hu chuan an 
hlawhtling ta lem lo va. 


America chuan SETI project chhunzawm nán a 
hma aia nasain tan a la sauh sauh a. He universe zau 
taka khawii lai ber atang pawha signal lo kal réng réng 
lo dawngsawng thei turin radio telescope chuan beng 
a chhi reng a. A bik takin kan lei atanga ri hnai deuh 
deuh zasarih lam atanga signal lo kal chu ngun 
lehzualin a lo ngaithla a. Signal eng pawh lo dawng 
zélin kháwl thluak nei (computer) hmangin a lo thliar 
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hrang zél a. Lei piah lam mite thu thawn a awm em, 
tih a lo chhui nghal zél bawk. 


Kum 1985 atang khan France sorkár pawhin America 
siam super receiver ang hi la chhawngin radio telescope 
tha ber chi chu a siam tan ve a. Ti chuan, France sorkár 
pawhin SETI project chu zawm vein dinhmun pawimawh 
tak a chang ve ta a ni. An radio telescope siam hi 
khawvélah a lian ber dawttu niin SETI project atán phei 
chuan a tha ber chi a ni ang. 


Japan scientist-te, Italy rama scientist-te leh khawvel 
hmun hrang hranga scientist-te chuan he SETI project hi 
zawmin an radio telescope hmangin lei piah lam mite 
zawnna kawngah hma an la chho mek zél a. Ti chuan, 
mihring dangte thu thawn an hmu emaw hmu lo emaw 
lei mihringte hian kan hriat loh ram vàn boruak zau tak, 
khawi lai hmun emawa awm vete khi biakpawh tumin 
leh taksa ngei pawha tlawh pawh tumin beipui kan thlak 
tan dáwn chauh a ang hle mai. 


Radio Signal an thawn 

An thu lo thawn hriatthiam tum rána beng kan lo 
chhit reng lai hian keini anga kan thu thawn lo ngaichanga 
theih tawpa tan la an lo awm ve ngei ang le. Chuti a nih 
sichuanansignallo dawnsawn ngawt tum lovin, lei mite 
pawhin kan thawn ve a va ngai Awm ve. Keini'n an radio 
signal kan lo man fuh theih loh laiin anni záàwkin an lo 
man thiam zawk mai thei asin. 
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Kum 1974 khan Puerto Rico rama Arecibo hmuna 
radio telescope chu signal thawn nan an hmang ta. Hetih 
hun lai hian he radio telescope hi khawvela lian ber a ni 
a; a hlai zawng feet 1,000 a tling hial a ni. Kan thlasik 
kawng pélin, lei atanga light year 100,000-a hlaah signal 
a thawn thleng thei hial a ni. Ti chuan, lei piah lam mite 
nena kan inbiakpawhna chu kan inhlatna ngawt chuan 
min dang ta lêm lo. Amaherawhchu, kan thu inthawn kan 
inhrethiam tawn ang em tih leh kan inman tawn thei ang 
em tih lam ngaihtuah a ngai leh ta. 





bh a. 


Radio telescope, Arecibo 


Arecibo atanga signal thawn hi thawn chhinna ang 
lek a nih avangin minute thum chhung lekin an thawn a 
ni a. Mihring pian hmang lan dan leh lenzawng te, taksa 
chhung insiamdán te leh kan awmna solar system 
chanchinte an thawn a ni a; lo hrethiam tak ang maw. An 
signal thawn hi arsi báwr, arsi nuai khat lai awmna hmun, 
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a hming M 13 lamah a ni a. Signal thawn hi lo 
dawngsawngtu awmin, an dawn véleh lo chhang let vat 
pawh ni se, a hma berah kum AD 50,000 vélah an 
chhannain lei a lo thleng thei chauh ang. 


Lei piah lam mite signal an dawng ? 
m Le a) Kum 1977 August 
ni 15 khan America 
van lam chanchin 
zir mi Jerry R. 
|Ehman, SETI 
L| project-a thawk 
[| mek chuan Ohio 
State University-a 
an radio telescope lian takah chuan lei pian lam mite thu 
thawn (signal) ni àwm tak mai an khawlah a hmu ta tlat 
mai a. He signal hi lehkhaah chhu chhuakin “Wow!”tih 
anga lehlina ni a. Signal hi second 72 chhung emaw lek an 
dawng a. Ngun taka an zir hnuah he signal hi lei piah lam 
mite rawn thawn ngei a nih an ring hle a; mahse signal 
dawn leh tuma khêwi changkang tak tak hmanga beng an 
chhit hle pawhina rehleh ta vang vang bawk si. Engpawh 
ni se, he signal hi lei piah lam mite thu thawn ni ngeia 
ngaih an dawn awm chhun a la ni àwm e. 





UFO 
Khawvel sorkar lianten radio telescope-te hmanga 
lei piah lam mite thawm riva ngaichanga an beng an chhit 
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reng lai leh boruak lawng te, lei piah lam mite lo hmuh 
atán a thawn mék laiin, thenkhat chuan chuti ang mai 
mai tía hun leh sum khawhral a tul tawh lohzia leh lei 
piah lam miten min rawn tlawh reng tawh zawk a ni tih 
thu ha hipin an sawi thung. Lei piah lam mite chuanna 
boruak lawng, leng thlawk thei hmu inti tam tak an 
awm tawh a; thenkhat phei chuan a mi chuangte lama an 
hmuh thu an sawi bawk. Hetiang thleng thlawk thei 








& 





Cape town, South Africa-a UFO 


(flying saucer) hi chiang taka fiah a la nih loh avangin a 
hmingah pawh ‘Unidentified Flying Object,’ a lam tawiin 
UFO tih a nia. Mizo tawng chuan ‘thil thlawk, a nihna tak 
hriat chian loh’ tihna a ni thei ang. A hmutu tam takin an 
sawi danin chaw ei thleng bial khaikhup ang deuh tak a ni 
ber. Chi dang deuh hmute pawh an awm bawk. Tan hma 
lama UFO chanchin tlém i han chhui ila. 


Kum 1978 khan Australia rama Melbourne khaw 
bulah thil mak tak mai a lo thleng a. Thlawhtheihna 
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khalhtu Frederick Valentich-a chuan thlawhtheihna a 
khalh mék laiin thil eng emaw a lam hawia lo thlawk a 
hmu ta tlat mai! A hmuh véleh chuan chu thil thleng chu 
lei lamah a hrilh vat a. "Ka chungah a ding reng mai! 
Thlawhtheihna a ni si lo. Eng emaw ni ...." A sawi zawh 
hmain a thu thawn chu a táwp ta mai si a. Lei lama lo 
dawngsawngtute tán pawh a ngaihna hriat thiam a har 
hle. A thlawhtheihna hi Tasmania tuipuiah a tla niin an 
ting nain, ngun taka an zawn hnuah pawh hnuhma 
engmah an hmu lo. 


He thil thleng mak takavang hian Melbourne khuaa 
Television thla latutechuan Willington leh Christ Church 
inkar thlawhna kawng chu a thla an la ta nghal a. TV thlalak 
chu ngun taka an chhui hnuah thil eng emaw mak tak an 
hmu ta tlat mai! He thlalak hi Dr. Bruce Maccabee-a, 
America lawng sipai pawla mi chuanngurytakin a zir ta a. 
Thil mak danglam tak, a changa éng nép deuh, a chánga 
êng êm êm mai niin a chhui chhuak a. A ehhütdán chuan 
a éng tih chhuah chak záwng chu watt 100,000 a ni a, a len 
zàwng chu a laiah hawlhtlangin feet 60 leh feet 100 inkâr 
bawr vêl niin a hre bawk. A thlawh chak zàwng pawh darkár 
khatah mel 3000 laja chakin a chhat bawk. 


Scientist-te leh thil chhüt mi tam tak chuan hetiang 
UFO kan tihho hi eng dang ni lovin, galaxy dang atanga 
keini lei mihringte min rawn tlawh tura boruak lawng lo 
kal ni ngeiah an ngai. Hetiang ngaih dana hmahruaitu 
lár tak chuSwitzerland mi Erich Von Dániken-a a ni. Kum 
1968-a a lehkhabu chhuah 'Pathian sakawrtawlailir'-ah 
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chuan hmasánga thil mak tak tak an lo siam pyramid 
angte kha planet dang atanga lo kal, mi fing tak takte 
puihna leh remhriatnaa din niin a ngaih dan a ziak. 


America President Eisenhower-a hun lai daih tawh 
atang khan mi thenkhat chuan UFO-a chuang mihring ang 
deuh, ke pasarih nei, kawr lang tlang thei ha an hmuh 
thu an sawi a; thenkhatin ke pathum neite pawh hmuin 
an insawi bawk. Thenkhat phei chuan, hetiang mi mak 
tak tak pathum hi America sorkar chuan a man tawh a, 
tünah hian an chhuah theih loh nan tán inah khungin ngun 
takin an véng reng nghe nghe, tiin thu thang mak pui pui 
a awm a. 


Hetiang thawm riva mak pui pui leh beng verh tak 
takaloawm chhoh tak zél avang hian America thlawhna 
sipai pàwl chuan ngun zawka chhui turin rawtna an siam 
ta a. A chhuitu atan mi pali ruat an ni a. An hotupa ber 
chu Ohio state University-a ván lam chanchin hre mi Dr. 
J. Aullen Hynek-a a ni. Kum sawmhnih chhung zet mai 
UFO chanchin chhuiin an buai ta char char a. Dr. Hynek-a 
hi a hnuah phei chuan Smithsonian Astro-physical 
Observatory-ah Associate Director niin Astronomy 
Department-ah Chairman a ni ta nghe nghe. 


A tirah chuan Dr. Hynek-a hian UFO hi a awm tak 
tak a ring lo hle nain an chhát ngun telh telh hnuah a 
rilru pawh a dang chho ta zél a. Ti chuan, nasa taka a 
beihna avangin Illinions-a Evanston hmunah UFO zirna 
hmunpui a ding ta a. Amah ngei chu Director a ni ta nghal 
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bawk. Ama duh dän ang ngeiin UFO chanchin chu 
ngawrh lehzualin an zir chhunzawm ta zél a ni. 


Dr. Hynek-a hian UFO an hmuh dán hi chi thumah 
a then a. A chi khatna chu ral atanga hmuh, hnuhma awm 
lem lo ania. Kum 1966, April ni 17 khan Ohio-a mi pakhat 
Dale Spour-a chu a thiante nen kawng sira car ruak lo 
ding reng en chiang tura an va hnaih laiin an piah lawk 
atang chuan thil eng emaw hi chak tak maiin a lo thlawk 
chhuak ta thut mai a. Chu thil mak tak mai chu hriat tumin 
police-ten en an umzui ta a. Mél sawmsarih zet an chhui 
pawhin engmah hmuh tur a awm ta chuang lo va. 


Kum 1965-a America boruak lawng Gemini V-a chuang 
pahnih Mc Divit-a leh Edward White-a te pawh khan ván 
sánga an thlawh laiin UFO ni awm tak, éng ém ém maiin an 
hnung lam atangin a rawn Om niin an hmu a. Hetiang deuh 
bawk hi America boruak lawng bawk Apollo 12-a chuangte 
khan thla lam pana an zin kawngah an hmuh thu an sawi. 


Kum 1971 pawh khan Sti Lanka-ah thil mak tak a 
thleng a. Thingpui huan neitupa Abeinickram-a chu a 
thiante nen zanah huana an lén laiin thil bial lian tak an 
lam rawn pan an hmu a. Chu thil mak tak mai chu a éng 
ém ém a; an bul boruakah chuan a ding ta và mai a, rei 
lote hnuah chuan a thlawk bo leh ta a. He thil mak tak 
mai hi anmahnj bakah an bul véla mite pawhin an lo hmu 
ye a ni tih a hnuah an hria. 


UFO hmuh dán chi hnihna chu hnuhma a neihna a 
ni a. Kum 1970 khan Ethiopia rama Saladare hmunah thil 
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mak tak a lo thleng a. Thil mam sen lian pui mai hian 
helai hmun hi a rawn hrát thuak a. A ri lah chu 
thlawhtheihna thlàwk ri ang mai a ni a. In eng emaw zát 
a tihchhiat bakah lungremte pawh a tichim a; thing 
thenkhat phei chu a tlu kar hial a. He thil mak tak pawh 
hi UFO ni ngeiin an ring tlat a ni. 


Kum 1971, November ni 2 khan America-a Delphis 
khuaah tleirawl pakhat chuan motor ri ang maia thil ri a 
hria a. A han en nak chuan a piah lawkah chuan thil bial 
lian pui mai hi boruakah, lei chung lawkah hian a lo ding 
và maia. Chu thil mak tak mai chu a éng telh telh a, a thlàwk 
bo leh ta a. A hnua an han en chuan chu thil mak tak awmna 
zàwn lei chu feet 9 laia zau hi a lo khuar a, a bial kulh mai 
bawk a. Chumi bial chhunga hnim chu a ro vek bawk a. 


UFO hmuh dán chi thumna chu a dang hle. Hetah 
hi chuan UFO chauh ni lovin a chhunga chuangte pawh 
an hmu thin. An pianzia pawh chi hrang hrang a ni a. 
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A tlangpuiin mihring ang deuh niin an sawi thin. 
Thenkhat phei chuan UFO-a chuangten an hruai bo thu 
an sawi hial mai! Kum 1979, November ni 9 khan 
Scotland rama ngaw pakhatah Bob-Jaylor-a chuan UFO- 
a chuang mi pahnih a hmu a. An pianphung a mak kher 
mai; tawlailir ke bial, ban nei ang niin a sawi. 


: Kum 1979 khan italy rama police pakhat pawh cycle- 
a a chuan laiin UFO-a chuangten an man niin a insawi a. 
UFO-à chuang a hmuhte chu sáng pui pui, mit kil thum 
nei niin a sawi tlat thung. 


Kum 1978 khan French sorkár pawhin UFO hmutute 
thil hmuh chhui turin committee a din a. He committee- 
ah hian member pali an awm a; pakhat phei chu rilru 
lam thiam mi (Psychologist) a ni nghe nghe a. UFO 
hmutu nia insawite chu ngun taka z4wt chiangin an thil 
hmuh dan chu an chhui a. Hetia an chhui hnuah hian, 
UFO hmutute hian thil eng emaw, hriat thiam harsa tak 








are dng LP an 


f sari DORIA NR 
al niah an ngai. Hetiang thil 

a! the te zinga a lar deuh deuhte chu - 
usmgmawii arsi thenkhat te, thlawhtheihna 
te, thla lem (sgt dE arsi tla te, chhumte leh khaw awm 
dàn ziy nåñä an hman hampuar (balloon) te an ni. 
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UFO thenkhat chu mi tam takin a rualin an hmu thin 
a. A hnua an chhui lehin, hetiang chi hi chu kan sawi takte 
hmuh sual a ni tlangpui thin. Heng bakah hian a mala 
hmu emaw mi tlémtéin an hmuh tum tam tak a awm 
bawk. Kan sawi tawh angin, thenkhat phei chuan UFO-a 
chuangte an hmuh mai bakah a mi chuangten an rukbo 
thute pawh an sawi bawk. Heti anga a bik deuhva hmu 
intite thil hmuh hi chu finfiah a har ang reng hle. A 
sawitute sawi danah emaw an rinawm leh rinawm lovah 
kan innghat a ni deuh mai. 


America-a Dr. Edward U. Condon-a phei chuan UFO 
tia kan sawi vung ém ém hi engmaha ni lo ve. Chu vangin 
UFO chanchin ziahna rêng rêng hi tiral vek ila, a chanchin 
ziah réng réng pawh khap tlat ila a tha ang, tiin rawtna a 
siam tlat thung. UFO ka hmu intite phei hi chu 
khawtlangin ensan tur a ni ti hialin rawtna a siam a. 
Nimahsela, chuti ang ngaih dan a lo awm hnuah leh 
scientist tam tak pawhin UFO hi engamaha an ngaih loh 
hnuah pawh hmutu an la awm zél si! A bik takin ram 
changkángahan inlar nasa emaw tih mai tur a ni. Scientist 
thenkhat chuan UFO-a chuangte hian khawvél boruak, 
sik leh sa kalphungte pawh hi an control thei niin an ngai 
hial. Thenkhat phei chuan kan lei khawilaiah emaw hian 
awmhmun an khuar reng tawh niin an ring. 

Kan sawi tak bakah khan UFO hmuh dán chanchin 


leh UFO chungcháng ziah tur tam tak a awm a; tün tumah 
chuan kan ziak séng lo va, tan hma lama mi tlém ka han 
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tarlang mai a ni e. Kum 2012 leh 2013 thleng pawhin hmun 
hrang hrang atangin report an la dawng zél a. April 14, 
2013 khan Brazil rama Senhor Do Bonfim hmunah 
thirsakawra chuangin chhün laiah UFO a hmu a, a thla 
pawha la nghe nghe a, July 15, 2013 pawh khan La Prairie 
Quiebez, Canada-ah chhüngkuain zanah UFO an hmu 
bawk. Hetiang UFO hmuh report leh thlalakte hi hmun 
hrang hrang atanga dawn a ni a, Internet-ahte pawh hmuh 
tür a awm reng mai. 

Aw le, UFO hi lei piah lam mite boruak lawng nia 
ngaiin, lei piah lam mite hi he kan galaxy-a khawii lai 
ber atangin emaw galaxy dang atangin emaw, he lei 
mihringte kan tura hlate khua atanga lo kal angah han 
pawm dawn pawh ni ta ila, kawng lehlamah chuan tün 
thleng maia chiang taka finfiah theih a la ni lo tlat mai hi 
thil mak tak zawng a tling ve réng réng mai. Chu vangin, 
lei piah lam miten min rawn tlawh tawh ngei nia ringte 
tán leh la ring lo tàn pawh inhnial theih tak chu a la ni. 


inn em e 
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VAN SANGA INDIA HMASAWN 
DAN 


Kum 1920 bawr vél khan S.K 
Mitra chuan Calcutta(Kolkata)-ah 
lei atangin lei tuamtu boruak 
chuan chung lam ionosphere chu 
a lo zir tan tawh a. Hemi hnu 
chuan C.V.Raman leh Meghna 
Saha te pawhin tlém tlém chuan 
| van lam chanchin zirna lamah 
jihma an lo la tan bawk. 
Vikram A Sarabhai ` A maherawhchu, India scientist-te 
zinga mümal taka van lam chanchin zir intanna chu kum 
1945 hnuah a ni a. He mi chungchanga hma hruaitute chu 
Ahmedabad-a Physical Research Laboratory dintu Vikram 
A Sarabhai leh Tata Institute of Fundamental Research dintu 
Homi Jahangir Bhabha te an ni. Vikram Sarabhai phei chu 
hma lam thlir thiam tak a ni a, India Space Programme 
hmasAwnnaa sul sutu a nih avangin Father of Indian Space 
Programme ti hiala koh a ni ta a ni. 
Kum 1950-ah Department of Atomic Energy din a 
lo ni a, Secretary atán Dr Homi Bhabha ruat a ni a. He 
department hian van lam boruak chanchin zirna lama 
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pawh sum leh pai séngin leh zirna hmun observatory-te 
a din a. Hetih laia Prime Minister Jawaharlal Nehru 
pawhin a tuipui ém ém a. Tichuan kum 1962-ah Indian 
National Committee for Space Research (INCOSPAR) chu 
din alo ni ta a, Chairman atán Vikram Sarabhai ruat a ni 
ta nghe nghe a. 

Kum 1963-a Trivandrum khaw bul lawka sángha 
mantute khaw té tak té Thumba hmuna 'Thumba 
Equatorial Rocket Launching Station’ dina lo ni ta a. Kum 
1969-ah Indian Space Research Organisation (ISRO) din 
a lo ni a, Indian National Committee for Space Research 
chu tihtawp a ni ta thung a. Kum 1972 atangin Space 
Commission leh Department of Space (DOS) din a lo nih 
hnu phei kha chuan van sáng lama hmasáwnna a lo chak 
ta hle. Tichuan, ISRO chu Department of Space hnuaiah 
hian hmasáwnna kawnga kutke tak tak niin, kawng hrang 
hrangin hma a la ta a ni. ISRO leh Department of Space 
hmunpui ber chu Bangalore a ni a; he Department 
hnuaiah hian hmun hrang hrangah 'research' tihna 
hmunpui te, thla lem leh rocket siamna hmun te, thla lem 
enkawlna hmun leh thla lem thlalak lo dawnsawnna 
hmun te, thla lem thlalak hmanga ram hausakna chhuina 
leh enkawlna hmunte hun hrang hrangah a awm bawk. 


Thla lem hmasa leh thla lem phurtute 

India hian tina a sâwn chak hle mai. Kum 1975, 
April ni 19 a lo nia, ama siam ngei thla lem ` Aryabhatta' 
kg. 360-a rit chu Russia ram atangin Russia thla lem 
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phurtu rocket hmangin a 
kap chhuak ve thei ta der 
mai. India-in hetiang thla 
lem a siam ve thei ta mai chu 
mi tam takin mak an ti a; 
amaherawhchu, hmanlai 
atang tawha India mite, 
science, technology leh 
mathematics lama an lo san 
thin tawhzia hre tan chuan thil mak vak a ni àwm lo ve. 
Aryabhatta an kah chhuah hnu hian TV thlálakna kehg 
thla lem pahnih Bhaskara-1 leh Bhaskara-2 chu Russia 
ram atang bawkin kum 1979 June thla leh kum 1981 
November thla khan kah chhuah an lo ni leh a. Heng thla 
lemte hian ram thláte lain leiah an rawn thawn a; India 
Scientist-te a tiphür hle. 


Kum 1977 leh 1979 chhung khan inbiak pawhna lam 
atána enchhinna angin America thla lem ATS-6 chu ISRO 
chuan a hmang a. He thla lem hmang hian thingtlang 
khaw 2400-ah TV Programme a thawn a. France leh 
German puihnain hetiang chi bawk thla lem ‘Symphonie’ 
chu inpawhna lama enchhin nán a hmang bawk. 


Hmasáwnna a kal zél a, India chuan thla lem phurtu 
'Satellite Launch Vehicle' a siam ve ta a. He thla lem 
phurtu hmasa ber SLV-3 hi chháwng li a ni a, km 500 
véla sángah thla lem kg 40-a rit dah thei tura siam a ni a. 
He rocket hmang hian India siam Rohini thla lemte chu 
kum 1980, 1981 leh 1983-ahte lei hel turin van sangah kah 
chhuah a lo ni ta. 





Aryabhatta 


150 | VAN LAM HUN (SPACE AGE) 


Kum 1981, June thla khan Indja, chuan A inbiak 
pawhna thla lem enchhinna atan yna siam APPLE 
(Arianea Passenger Payload Experiment) chú European 
Space Agency thla lem phurta ‘Ariane launch vehicle’ 
hmangin a kap chhuak leh a. He thla lem hi ‘geostationary 
satellite’ kan tih ang chi kha a ni a; lei vir ruala kal ve 
zélin India ram chung záwnah a awm reng a, kum hnih 
leh thla thum chhung zet tluang taka hna a thawh 
chhungin India ram hmun thenkhatah inbiakpawh nan 
leh TV programme thawn nan te an hmang a. 


Thla lem phurtu SLV-3 hnuah khan a aia lian leh 
changkang zawk ASLV (Augmented Satellite Launch 
Vehicle), chháwng nga, thla lem kg 150-a rit phur thei tur 
chu India chuan a siam leh a; amaherawhchu, tum hnih 
zet chu an hlawhchham tlat mai. Kum 1987 March ni 24- 
a ASLV hmanga SROSS-1 thla lem kah chhuah an tum 
chu a hlawhchham hlauh mai a, kum 1988 July ni 13-a 
ASLV hmang bawka thla lem SROSS-2 an kah chhuah 
pawh an hlawhchham leh bawk. Hemi tum hian thla lem 
phurtu rocket chuan second 150-ah km 25-a sáng a thlen 
chhoh hnuin Bay of Bengal-ah a tla ta a; a hrilhhaithlak 
hle. He rocket hmanga an thlalem kah chhuah chu vawi 
hnih chiah a an hlawhtling thei nain, hmasáwnna 
pawimawh tak a ni tho mai. 


ISRO chuan ram thla latu thla lem ‘Remote Sensing 
Satellite’ kah chhuah nárta hman tur Polar Satellite Launch 
Vehicle (PSLV) chu a siam leh ta a. He rockect hi chu a 
rintlák ta hle. He PSLV hmang hian India thla lem 26 leh 
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ram dang thla lem 29 hlawhtling taka kah chhuah tawh a 
ni a; kum 2008, April thla phei kha chuan tum khata thla 
lem 10 lai kap chhuakin, Russia khümin, tum khata rocket 
kah chhuah tam ber a lo ni ta hial a. Tum 22 kah chhuaha 
ni a, chutah chuan kum 1993 September thlaa an kah 
chhuah hmasak ber tum tih loh chu a hlawhtling veka, 
India ram pawhin a chhuang hle. 


Thla lem rit chi kah chuahna tura siam Geosynchronous 
Satellite Launch Vehicle (GSLV) hi Indian thla lem phurtu 
siamah chuan a lian ber a, thla lem ton 5 laia rit kap chhuak 
thei tura ruahman a ni a. Amaherawh chu duh angin a la 
hlawhtling lo va, kum 2010 December ni 25-a an kahchhuah 
tum hnuhnung ber pawh a hlawhchham tlat mai. Nimahsela, 
ISRO chuan tan la zélin Geosynchronous Satellite Launch 
Vehicle Mark-III (GSLV-III) chu a ruahman chho leh ta a. A 
hlawhtlin theih chuan thla lem rit chi kah chhuahah pawha 
intodelh hle tawh ang. 





OSLV-Mk IAU OSLV. Mk tH 
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India hian khaw awmdan leh lei tuamtu boruak zir 
nan rocket eng emaw zât siamin Thumba-ah te, Shriharikota- 
ahte leh Balasore-ahte enchhirina a nei deuh reng thin. 
Hetiang rocket zinga lian ber chu RH-560 a ni a; thil kg. 100 
phurin kmi. 350 laia sáng van lamah a chhoh pui thei a ni. 


INSAT 

India chuan khaw awmdan hriatna leh inbiak 
pawhna atána hman kawp theih Indian National Satellite 
(INSAT) kah chhuah tumin tan ala chho a. INSAT hmasa 
ber INSAT-1A chu kum 1982 April ni 10 khan America 
atangin kah chhuah à lo ni ta a; amaherawhchu, a thawh 
tur ang thawk thei lovin, an kah chhuah atanga ni 147 
lekah a khawi a thi tà hlauh mai a. Ti chuan, a thlak turin 
INSAT-1B chu kum 1983, August thla khan Kennedy 
Space Centre, America atangin space shuttle hmangin an 
káp chhuak leh a; hei hi chu a hlawhtling hle. TV 
programme thawn chhawn nan te, inbiakpawh nan te, 
;:khaw awmdan tur hriat lawk nan te a tangkai hle. 





VAN SANGA INDIA HMASAWN DAN | 153 


INSAT-1B thlak tur hian India chuan INSAT-1C kah 
chhuah leh a tum a. Amaherawhchu, kum 1986, January 
thlaa space shuttle Challenger vanduaina avanga mi 
pasarih zet an thih avang khan India chuan a thla lem, 
America space shuttle hmanga kah chhuah a tum pawh 
chu a thulh leh ta rih a; kum 1988, July ni 22 khan 
European Space Agency kahchhuahna hmangin INSAT- 
1C chu a kap chhuak ta zawk a. Nimahsela, a khawlah 
that lohna a awm ta tlat mai a, a hnathawh tur ang zátve 
chauh a thawk thei ta a. Kum 1989-ah phei chuan hman 
tlak a ni ta lo va. 


Kum 1989 June ni 20 khan INSAT-1D chu kah chhuah 
tuma Delta rocket nena an zawm laiin, a khawl thenkhat 
a chhe hlauh mai a; a kah chhuah hun pawh an sawn hla 
leh ta a. Ti chuan, an siam that hnuin kum 1990, June ni 
12 khan Cape Canaveral atangin Delta rocket hmang vék 
chuan hlawhtling taka kah chhuah a ni ta a. 


INSAT-1 thla lemte bákah hian TV programme 
thawn chhawnna leh inbiak pawhna leh khaw awm dàn 
thlalakna hmanraw tha zawk nena thuam eng emaw zat 
kah chhuah a ni tawh a. Chung zingah chuan INSAT-2E, 
INSAT-3A, INSAT-3C, INSAT-3E, INSAT-4A, INSAT-4B, 
INSAT-4CR, INSAT-4G te hi a lar zual an ni aan chanchin 
erawh kan sawi seng lo vang. Tichuan, INSAT programme 
bikah thla lem 21 kah chhuah tawh zingah kum 2013 kum 
tir thlengin thla lem 11 lai hman theihin van sangah an 
awm mek a. Heng thla lem kan sawi takte hi India rama 
Tele Communication Department te, Indian Meteorological 
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Department te, All India Radio leh Doordarshan-te tan 
an hluin an tangkai ém &m a ni. 


Remote Sensing Satellite 

India chüan ram leilung zirna tur atána thlalakna 
keng tel thlalem Bhaskara-1 leh Bhaskara-2 chu enchhinna 
ang deuhvin kum 1979 leh kum 1981 khan a kap chhuak 
a. Kum 1988, March ni 17 khan heng aia changkang leh 
tha, Indian Remote Sensing Satellite (IRS-1A) chu Russia 
ram atangin hlawhtling taka kah chhuah a lo ni ta a; India 
ram tàn chuan a lawmawm tak zet a ni. Hetiang ram 
leilung hausakna (natural resources) chhuina tur bik thla 
lem hi ram hrang pali : America, Russia, France leh Japan- 
ten anmahni pualin an nei tawh a; India chu a pangana a 
lo ni ve ta reng mai. He thla lem hi kg. 960 zeta rit a ni a. 
Km. 904 a sángah hmar lam atanga thlawkin chhim leh 
hmar dungzui zàwngin lei a hél a. Ni khat chhungin India 
ram zawnah vawi sarih emaw vawi riat emaw a thlawk 
Hang a. Hetia a thlawh chhung hian a thlalakna ken chuan 
ram thlà a la zêl a, Hyderabad bul lawk Shahnagar-ah a 
tawna, chi Io dawngin, kan duh lai ram chanchin kha a 
zir theih ta a rd. Thla lem thlalak hmang hian ram ngaw, 
lei pawnlang leh chhungril lamte pawh a zir theih vek a, 
a tangkai hle. 

Tichuan, IRS thla lem dang pawh an kah chhuah 
belli 281 à, hmingah pawh IRS-B,IRS-P1,IRS-P2,IRS- 
IDJRE-PS, IRS-1D, etc. Hin an vuah a, thlalákna tha zawk 
leh.changk&ng gawk an kentir 28) bawk a, a hnu lamah 
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IRS-P3 


chuan a hmana tur bik azirin OceanSat-1, OceanSat-2, 
CartoSat-1, Cartosat-2, ResourceSat-1, ResourSat-2,RISAT-1, 
etc. tiin a hming an phuah ta thung a. Tanah hian India 
chuan van sang boruakah remote sensing thla lem 12 vél 
neiin, khawvelah mipui vantlang tana hman tur thla lem 
nei tam ber a lo ni ta hial a ni. Kum 2013, March ni 17 kha 
IRS thla lem hmasa ber kah chhuah atanga a kum 25-na 
champhaphak a ni a, a lawmna hun pawh Bangalore-a 
ISRO headquaters-ah neih a ni a. Kei pawh min sáwm ve 
naiin, ka kal hman ta lo va 


Thla lem dang 

: Kan sawi tak bakah hian India chuan hmanna tur 
‘bik netin thla lem dang pawh a káp chhuak nual a, chung 
zingah chuan RISAT, KALPANA-1, GSAT-2, Edusat, 
GSAT-12 , GSAT-10 leh SARAL te hi a lâr zualte an ni a. 
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GSAT-10 8i kum 2012-a.kah chhuah a ni a, a hitiuhnung 
ber SARAL hi India leh France ititiwm a ni a, February ni 
25, 2015-8 kah chhuah a ni a. Kiem 2013 July'ni 2 khan 
ISRO chuan Sriharikota-a Satish'Dháwan Space Centre 
atangin Indian Regional Nayigation Satellite System 
(IRNSS) chu PLSV-£22 hmangin hlawhtling takin a kap 
chhuak ta bawk, 


Chandrayaan boruak lawng 

India Man hma a sawn chak hle mai! Lei lam 
chanchin zir mai duh tawk lovin hma a la zêl a, Kum 
2008 October ni 22-ah Satish Dhawan Space Centre, 
Sriharikota atangin thla chanchin zir turin boruak lawng 
Chandrayaan chu hlawhtling takin a kap chhuak ta a; 
India ram tên van lam chanchin zirnaah rahbi pawimawh 
tak a loni taa ni. 
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He boruak lawng hian November ni 8, 2008-ah thla a 
héina tur hmun a han thleng a, thlalakna tha tak a keng a, 
kum hnih chungin thla leilung thla lain, a bikin thla chhim 
tawp leh hmar tawp lamte hi vr a awm rin a nih avangin 
zir ngun bik tura tih a ni a. Tichuan, beisei ang ngeiin 
Chandrayaan-1 hian thlaah tui a awm a ni tih a han chian 
ta tlat mai! Tui hmuh chhuah hi hun lo la kal tur atan a 
pawimawhin, India scientist-te mai ni lovin thla lama hma 
lak leh tum khawvél ram dangte pawh a tiphür hle. 


ISRO chuan Chandrayaan-2 boruak lawng chu thla 
lamah tirh a tum leh a; tên tumah hi chuan he boruak 
lawng hian thla hél mai bakah thlaa tum tur (lander) a 
keng tel anga, chu chuan thla leilung zira vak kual tur 
(rover) a phur tel bawk dawn a ni. Chandrayaan-2 atang 
hian thla leilung chanchin leh a lo insiam dán chanchin 
kimcháng zawk hriat theih beisei a ni. 

Nakin lawkah chuan ISRO hian Mars (Sikeisen), 


Venus (Chawngmawii) leh planet dangte zir turin boruak 
lawng a la thawn ve ngei dawn e. 


Ram dang nena inküngkaih dàn 

India hian van sang lama hma a sáwnna kawngah 
hian ram dangte nen inküngkaihna a nei tha hle. Chung 
zinga lar zual deuh deuhte chu : Russia, America, 
Germany (FRG), France, European Space Agency (ESA) 
leh United Kingdom-te an ni a; a bik takin Russia nena 
an inküngkaihna hi a thük niin a lang. Thumba-a rocket 


158 | VAN LAM HUN (SPACE AGE) 


kah chhuahna din tum pawh khan Russia hian a pui a; a 
khat tawkin Thumba-ah hian inthurualin khaw awmdan 
zirna turin rocket an kap chhuak reng bawk. India thla 
lem hmasa Aryabhatta te, Bhaskara-1 leh Bhaskara-2 te 
kha a.thlawn liau liaua Russia-in a kah chhuahsak a ni a; 
chu bákah Russia hian Luna-24 hmanga thla leilung a 
han lak kha India Scientist-te zir atàn eng emaw zát a sem 
ve bawk, Kum 1984 April ni 3 khan India mi Sqn. Ldr. 
Rakesh Sharma-a pawh Russia mi pahnih nen boruak 
lawng Soyuz T-11 hmangin Russia van sáng chawlhhmun 
Salyut 7-ah a han zin ve a, India mi van sáng zin hmasa 
ber a lo ni ve ta. 


Indian chuan United Nation puihnain Centre for 
Space Science and Technology Educatin in Asia and 
Pacific a din a, khawvel huan committee hrang hrang - 
Corpas-Sarsat, Astronautical Federation, Committee on 
Space Research, Inter-Agency Space Debris Co-ordination 
Committee, International Space University leh Committee 
on Earth Observation Satellite-ah te member pawimawh 
tak a ni a. 


Thlaa hél tura boruak lawng a thawn Chandrayaan-1 
khan ram dang NASA, ESA leh Bulgarian Space Agency 
Kháwl te phurin, ram: dang tên pawh malsawmna a ni 

chho ta‘zél maj. Chutih lain mihring chuanna boruak 
lawng Chandrayaan -2 byatsaih mekah Russia chuan thla 
Jeilunga yak Kual tur (rover) siamah a tha a thawh ve 
dawn bawk. . 
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Van sáng thiamna hi a va tangkai êm! 

Department of Space leh ISRO hmalakna hi 
department malah a tawp mai lo va, Central Department 
leh Organisation hrang hrangte hian an hmang mék a, 
India rama department tin deuhthaw hian an hmang 
tangkai tawh a ni. Telephone hmanga inbiakpawhna leh 
TV programme thawn chhawn nán te, computer hmanga 
inzawm nån te, leilung hausakna chhui chhuah nan te, 
ram hmasáwna tur ruahmanna siam nan te, khaw awm 
dan hriatna leh puan Iawk nan te a pawimawhin, van sáng 
lam thiamna tel lo chuan kan che thei ta meuh lo a ni. Lei 
tuamtu boruak chanchin kan hriat belh bakah van lam 
chanchin pawh kan hriat belh zél. 


ISRO hian India ram hmun hrang hrangah 
Centre a din a, state tinah ISRO hriatpuiin Remote 
Sensing Centre / Space Application Centre dina ni 
tawh bawk. Mizoramah pawh Directorate of Science 
& Technology, Planning Department hnuaiah 
Mizoram Remote Sensing Application Centre 
(MIRSAC) chu din a ni a. He centre hian India rama 
ISRO hnuaia centre hrang hrangte nen satellite 
thlalak hmanga thil zir hna an thawk reng thin. Chu 
bakah Mizoram chhunga Department hrang hrangte 
mamawhte thawhsakin, Mizoram tána tangkai tur 
project siamin, an thawk bawk thin. Tünah hian 
sorkár Department zawng zawng tih theih deuh 
thawin eng emaw kawng talin space technology hi 
an chhawr tawh a ni. 
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Van sangah mihring thawn ye tum a ni 

ISRO chuan van sáng boruaka mihring thawn ve 
thei-ngei turin ruahmanna a siam tawh a, sum tam tak 
sén.a ngai dawn a ni. He ruahmanna hi pawm a nih chuan 
tan atanga kum 7 vél hnuah chuan van sáng boruakah 
mihring a thawn ve theih beisei a ni. Tanah hian 
inbuatsaihna a kal chho mék a; Bangolore-ah van sáng 
zin mite inzirna-hmun (Astronaut Training Centre) din 
tura hma lák a ni a, mihring chuanna boruak lawng kah 
chhuahna tur bik pawh Satish Dhawan Space Centre, 
Sriharikota-ah bun.a ni ang. Mi pathum chuan theihna 
boruak lawng, van sanga ni sarih vêl thang theihna tur 
pawh ruahman chhoh mek a ni. India hmasáwn chak 
dàn han ngaihtuah hian, he thil ruahman pawh hi a 
hlawhtlin ngei a rinawm.Tihhlawhtlin a nih ngat chuan, 
India chu van sáng lamah a chungnung pawl tak a ni 
thei dawn a ni. 


WA oo S 
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@ Van lam hun Io intan dan @ Van sanga inelna 1 
@ "ha lama ineina @ Mihring dang an awm ve em 
@ Hmasawnna thar @Vain singa India hmasawn dan, etc." 


He lehkhabuah hian mihringin van lam chanchin hriatn 
kawnga hma a sawn dan te, van sanga zin chungchanga 
suangtuahna an neih tirh atanga a taka a hen chhuah dap: 
leh tuna van sang lama khawvél dinhmun tlangpui te, India 
ramin hma kan sawn chhoh dante a tlangpuia tárlan a ni 
Zirlai, nu leh pa leh upa lam tan pawha hriatthiam awl let 
ngaihnawm, space age-a awmte tina thu bengvarthtak leh 
hriat ngei tur ziahna bu a ni. 
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